DOCUMENT RESUME 



ED 268 380 



CE 044 328 



AUTHOR 
TITLE 

INSTITUTION 

SPONS AGENCY 
PUB DATE 
NOTE 

PUB TYPE 



EDRS PRICE 
DESCRIPTORS 



Bishop, John; And Others 

Training and Human Capital Formation. 

Ohio State Univ., Columbus. National Center for 

Research in Vocational Education. 

Department of Labor, Washington, D.C. 

Jul 85 

29?p. 

Reports - Research/Technical (143) — Collected Works 
- General (020) ~ Statistical Data (110) 

MF01/PC12 Plus Postage. 

Economic Development; Educational Economics; 
♦Education Work Relationship; *Human Capital; Human 
Resources; *Labor Force Development; Labor Market; 
Labor Turnover; National Surveys; *On the Job 
Training; *Outcomes of Education; Productivity; 
Promotion (Occupational); Salary Wage 
Differentials 



ABSTRACT 

This collection contains studies of two large-scale 
national survey databases that have rich information on on-the-job 
training. The following papers are included: "On-the-Job 
Training/Sorting: Theory and Evidence," by John Bishop and Suk Rang; 
"The Magnitude and Determinants of On-the-Job Training," by John 
Bishop; "Impacts of Training," by John Bishop; "Substi tutability of 
Work-Related Preparation and On-the-Job Training," by Suk Rang; "The 
Nature and Impact of Training: Evidence from the Current Population 
Survey," by Revin Hollenbeck and Richard Willke; and "Implications 
3nd Policy Recommendations," by John Bishop. Seventy-eight data 
tables and eight figures are included. (MN) 



*** ********* ********** ************************************************ 

* Reproductions supplied by EDRS are the best that can be made 

* from the original document. 

********************************************************************** 



o 

00 
00 

r\j 
o 

UJ 



TRAINING AND HUMAN CAPITAL FORMATION 

John Bishop ' 
Kevin Hollenbeck 
Suk Kang 
and 

Richard Willke 



The U.S. Department of Labor 
Washington, DC 20210 



The National Center for Research in Vocational Education 
The Ohio State University 

1960 Kenny Road 
Columbus, Uhio 43210-1 U90 




Prepared tor 



Or 

fY) 





July 1985 



ERJ.C 



TABLE OF CONTENTS 



LIST OF TABLES v 

LIST OF FIGURES xi 

FOREWORD xiii 

EXECUTIVE SUMMARY xv 

1.0 ON-THE-JOB TRAINING/SORTING: THEORY AND EVIDENCE . • 1-1 

by Jonn Bishop ana Suk Kang 

1.1 Introduction 1-1 

1.2 Theory 1-7 

1.3 Data 1-15 

1.4 Results 1-18 

Appendix A 1-26 

Appendix B 1-31 

Notes - 1-40 

References 1-43 

2.0 THE MAGNITUDE AND DETERMINANTS OF ON-THE-JOB TRAINING 24 

by John Bishop 

2.1 Introduction 2-1 

2.2 Magnitude and Distribution 2-1 

2.3' The Determinants ot Traininy 2-14 

Notes 2-18 

3.0 IMPACTS OF TRAINING 3-1 

by John Bishop 

3.1 Impact of Training on Worker Productivity 3-1 

3.2 Impact of Training on Wage Growth 3-16 

3.3 Impact of Previous Occupational 1y Specific T Mning 

on Productivity, UJT Requirements, and Turnover 3-18 

3.4 Impact of Training on Productivity: Individual 

Variations , 3-34 

3.5 The Effect of Training and Higher Productivity 

on Wage Rate 3-38 

3.6 The Effect of Training and Productivity Growth 

on Turnover 3-48 

3.7 Training, Productivity and the Incidence of 

Promotions . * . , 3-52 

Notes , 3-55 

References « 3-58 

4.0 SUBbTITUTABILITY UF WORK-RELATED PREPARATION AND 

ON-THE-JOB TRAINING 4-1 

by Suk Kang 

4.1 Introduction 4-1 

4.2 Models of Training Decis«on 4-4 

ERIC 111 q 



TABLE UF CONTENTS— Continued 



4.3 Data 4_12 

4.4 Estimation Results 4-16 

4.5 Conclusion , 4-30 

Notes 4-32 

References 4_34 

5.0 THE NATURE ANU IMPACT UF TRAINING: EVIDENCE FROM 

THE CURRENT POPULATION SURVEY ... 5-1 

by Kevin Hollenbeck and Richard WilUe 

5.1 Introduction 5-1 

5.2 Descriptive Statistics about framing and 

Those Receiving Training 5-3 

5.3 Multivariate Analyses of the *et<irminants of 

Qualifying and Skill Improvement Training 5-32 

5.4 Training and Earninys b-57 

References 5-74 

6.0 IMPLICATIONS ANU POLICY RECOMMENDATIONS 6-1 

by John Bishop 

6.1 Reasons for Underinvestment in Un-the-JoD Training fa-1 

6.2 Policies to Encourage On-the-job Training 6-9 

Notes * . . . 6-22 

References „ 6-26 



ERLC 



4 



LIST OF TABLES 



Table 



1.1 WORKER-FIRM DECISIONS 1-8 

1.2 TRAINING, WAGES, AND PRODUCTIVITY OF TYPICAL NEW 

EMPLOYEES BY GENERALITY OF SKILLS TAUGHT 1-20 

1.3 T- TESTS OF THE HYPOTHESIS THAT PRODUCTIVITY NET OF 
TRAINING COSTS RISES FASTER THAN WAGE RATES IN JOBS 

WITH GENERAL TRAINING AND MANY COMPETITURS , . . 1 -24 

1.4 ASSUMPTIONS ON THE RELATIONSHIP BETWEEN REPORTED 

PRODUCTIVITY AND TRUE PRODOCTIIVTY 1-39 

2.1 TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW 

EMPLOYEES BY OCCUPATION 2-3 

2.2 TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW 

EMPLOYEE BY ESTABLISHMENT SIZE 2-6 

2.3 TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW 

EMPLOYEES BY INDUSTRY 2-8 

2.4 TRAINING ANU PRODUCTIVITY GROWTH OF TYPICAL NEW 

EMPLOYEES BY PREVIOUS RELEVANT EXPERIENCE 2-10 

2.5 TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW 

EMPLUYtES BY AGE 2-12 

2. fa TRAINING AND PRODUCTIVITY GRUWTH OF TYPICAL NEW 

EMPLOYEES BY SCHOOLING 2-13 

2.7 THE DETERMINANTS OF THE TRAINING OF THE TYPICAL 

NEW HIRE 2-15 

3.1 MARGINAL RATES OF RETURN TO TRAINING DURING FIRST 

TWO YEARS 3-2 

3.2 MARGINAL RATES OF RETURN TO TRAINING DURING FIRST 

TWO YEARS 3-3 

3.3 IMPACT OF ESTABLISHMENT SIZE ON MARGINAL RATES OF 

RETURN TO TRAINING 3-7 

3.4 IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF 

TYPICAL NEW EMPLOYEtS OVER FIRS1 TWU YtARS 3-10 

3. b IMPACT OF TRAINING UN PRUDUCT1VITY GROWTH OF 

TYPICAL NEW EMPLOYEES OVER FIRST TWO YEARS 3-11 



v 

5 



LIST OF TABLES— Continued 



TaDle 

3.6 IMPACT OF TRAINING ON KPOUUCTIVITY GROWTH OF 

A SPECIFIC NEW EMPLOYEE 3-12 

3.7 IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF 

A SPtCIFlC NkW EMPLOYEE 3-13 

3.8 IMPACT OF TRAINING ON TURNOVER AND PRUMOllONS 3-1 b 

3.9 IMPACT OF TRAINING ON WAGE GROWTH OF TYPICAL NEW 

EMPLOYEES OVER FIRST TWO YEARS 3-19 

3.10 IMPACT OF TRAINING ON WAGE INCREASES OF A SPECIFIC 

NEW EMPLOYEE , 3-20 

3.11 . EFFECTS OF WORK EXPERIENCE 3-27 

3.12 FIRM- SPECIF If. VERSUS OCCUPATION-SPECIFIC TRAINING 3-30 

3.13 EFFECTS OF RELEVANT VOCATIONAL EDUCATION 3-33 

3.14 PRODUCTIVITY EFFECTS OF ALTERNATIVL FUR MS OF TRAINING . . . 3-36 
3.16 PRODUCTIVITY EFFECTS OF TRAINING AND LEARNING BY DOING . . . J-39 

3.16 PRODUCTIVITY EFFECTS OF TRAINING AND LEARNING BY DUlNb . . . 3-40 

3.17 IMPACT OF WOKKtR PRODUCTIVITY UN WAGE RATtS 3-44 

3.18 IMPACT OF WORKER PRUUUCflVITY UN WAGE RATtS: 

INTERACTIONS WITH UNIONIZATION AND SIZE 3-47 

3.19 IMPACT UF TRAINING AND PRODUCTIVITY ON TURNUVER 3-6U 

3.20 IMPACT OF TRAINING AND PRODUCTIVITY ON PROMOTIONS 

WITHIN FIRM MODEL 3-53 

4.1 DESCRIPTIVE STATISTICS 4" 1 5 

4.2 INDEX OF ON-THE-JOB TRAINING BY OCCUPATION 4-17 

4.3 PRODUCTIVITY FIRST TWO WEEKS 4-20 

4.4 STARTING WAGE ... * 4 "2? 

4.5 IMPROVEMENT IN PRODUCTIVITY 4-24 



ERIC 



vi 

6 



LIST OF TABLES--Continued 



Table 



4.6 MARGINAL RETURN FKUM ON-THE-JOB TRAINING BY 

INITIAL PRODUCTIVITY 4-26 

4.7 STARTING WAGE AND PRODUCTIVITY PREMIUM ON ONE 

YEAR OF VOCATIONAL EDUCATION 4-28 

5.1 LENGTH AND NUMBER OF COURSES COMPRISING SCHOOL-BASED 
OUALIFYING SKILL IMPROVEMENT TRAINING 5-9 

5.2 PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 

WITH OUALIFYING OR SKILL IMPROVEMENT TRAINING BY AGE ... . b-ll) 

5.3 PERCENTAGE DISTKIBUTION OF SOURCES OK OUALIFYING TRAINING 

BY AGE CLASS 5-11 

5.4 PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 

WITH OUALIFYING OR SKILL IMPROVEMENT TRAINING BY RACE . . . 5-13 

5.6 PERCENTAGE DISTRIBUTION OF SOURCES OF OOALIFYING TRAINING 

BY RACE 5-13 

5.6 PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 

WITH OUALIFYING OR SKILL IMPROVEMENT TRAINING BY SEX ... . 5-14 

5.7 PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING 

BY SEX 5-15 

5.8 PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 

WITH OUALIFYING OR SKILL IMPROVEMENT TRAINING fY EDUCATION . 5-16 

5.9 PERCENTAGE DISTRIBUTION OF SOURCES QUALIFYING TRAINING 

BY EDUCATION 5-16 

5.10 PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY MAJOR 
OCCUPATIONAL CLASSIFICATION 6-18 

5.11 PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING 

BY MAJOR OCCUPATIONAL CLASSIFICATION 5-18 

5.12 PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 

WITH QUALIFYING OR SKILL IMPORVEMENT 5-19 

5.13 PERCENTAGE UISTKIBOTION OF SOURCES OF QUALIFYING TRAINING 

BY MAJOR INDUSTRY 5-19 



vi i 



ERIC 



7 



LIST OF TABLES— Continued 



Table 

5.14 PERCENTAGE OK INDIVIDUALS IN THE EXPERIENCED i-AbOR FURCE WITH 

qUALIl'Y T :& OR SKILL IMPROVEMENT TRAINING BY CENSUS REGION . 5-21 



5.15 PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING 

BY CENSUS PEGION 5-21 

5.16 PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY JOB TENURE 

AND BY RECENT JOB CHANGE STATUS 5-22 

5.17 PERCENTAGE DISTRIBUTION OF SOURCES OF OUALIFYING TRAINING 

BY JOB TENURE AND RECENT JOB CHANGE STATUS 5-22 



5.18 SOURCES OF SKILL IMPRUVEMENT TRAINING BY SOURCE OF 

QUALIFYING TRAINING FOR INDIVIDUALS WITH BOTH TYHES .... 5-25 

5.19 TYPES OF SCHOOLS ATTENDED FOR SCHOOL- BASED QUALIFYING 
AND SKILL IMPROVEMENT TRAINING FOR INDIVIDUALS WITH 



BOTH SOURCES OF TRAINING 5-25 

5.20 CHARACTERISTICS OK RECIPIENTS OF GO 'ERNMENT-SPONSOKED 
SCHOOL OF FORMAL COMPANY TRAINING AND Or EMPLOYER- 
PAID SCHOOL TRAINING b-28 

5.21 CHARACTERISTICS OF SCHOOL-BASED AND FORMAL COMPANY 

TRAINING PROGRAM COMPLETERS b-31 

5.22 TRAINING REGRESSION COEFFICIENTS FOR OCCUPATIONAL 

VARIABLES 6-37 

b.23 TRAINING REGRESSION COEFFICIENTS FOR INDUSTRY VARIABLES . . 5-38 

5.24 LINEAR PROBABILITY REGRESSION ESTIMATES OF PRIOR TRAINING . b-39 

5.25 LINEAR PROBABILITY REGRESSIONS ESTIMATES OK QUALIFYING 
TRAINING BY RACE AND SEX 5-43 

5.26 LINEAR PROBABILITY REGRESSION ESTIMATES OF TYPES OF 
OUALIFYING TRAINING 3-45 

5.27 SKILL IMPROVEMENT TRAINING LINEAR PROBABILITY REGRESSION 
COEFFICIENTS 5-50 

5.28 LINEAR PROBABILITY REGRESSION ESTIMATES OF SKILL 

IMPROVEMENT TRAINING BY RACE AND SEX 5-54 



ERIC 



viii 

8 



LIST OF TABLES--Continued 



'taole 

b.29 LINEAR PROBABILITY REGRESSION ESTIMATES UF TYPES 

Oh SKILL IMPROVEMENT TRAINING 5-56 

5.30 LUG EARNINGS REGRESSION COEFFICIENTS WITH SIMPLE 

TRAINING EFFECTS 5-60 

5.31 LOG EARNINGS REGRESSION COEFFICIENTS FOR TYPES UF TRAINING 

WITH BETWEEN-TYPE INTERACTIONS 5-62 

5-32 LOG EARNINGS REGRESSION COEFFiCIENTS FOR WITHIN-TYPE 

TRAINING INTERACTIONS 5-62 

£-33 LOG EARNINGS REGRESSION COEFFICIENTS FOR DETAILED 

TRAINING CHARACTERISTICS 5-64 

5.34 LOG EARNINGS REGRESSION COEFFICIENTS FOR FEATURES 

OF TRAINING AT SCHUUL 5-66 

5.35 LUG EARNINGS REGRESSION COEFFICIENTS FOR TYPES OF 

TRAINING BY SEX AND RACE 5-68 

5.36 LOG EARNINGS REGRESSION COEFFICIENTS FUR TRAlNlNG- 

EDUCATIUN INTERACTIUNS 5-70 

5.37 L'Xi EARNINGS REGRESSION COEFFICIENTS FOR TRAINING- 
EXPERIENCE INTERACTIONS 5-70 

5.JB LOG EARNINGS REGRESSION COEFFICIENTS FOR TRAINING- 

UCCUPATIUN INTERACTIUNS 5-72 

6.1 IMPACT UF THE MINIMUM WAGE ON ON-THE-JOB TRAINING 6-6 

6.2 THE DETERMINANTS OF THE TRAINING OF THE TYPICAL 

NEW HIRE 5-8 



3 



LIST OF FIlaUKfcb 



Fi yure 

4.1. Productivity and on-the-job training— model 1 . . 4-b 

4.2. Productivity and total training— model 1 4-7 

4.3. Productivity and on-the-job training— model 1 4-8 

4.4. Productivity and or.-the-job training— model 3 4-9 

f 

5.1. Unweighted responses to the January 1983 CPS 

training supplement 5-5 

5.2. Weighted responses to the January 1983 CPS 

training supplement 5.5 

5. J. Sources of qualifying training by age 5-12 

5.4. School sequences for individuals with both 

school -based qualifying and skill improvement 

training r ....... . b-27 



X1 10 



FUKtWOKU 



Very little is known about the character of employer training policies 
and how they influence worker's productivity. To address these and other- 
issues, the National Center for Research in Vocational Education convnissioned 
the Gallup Organization to conduct telephone interviews with over 3,800 
employers. This report is one of a series of papers analyzing how employers 
train employees and the effects of employer training on the economy. 

We wish to express our gratitude to the Education anti Training Division 
of the U.S. Department of Labor for funding this research. We wish especially 
to thank Dr. Ray Uhalde, Project Officer, for his assistance during various 
stages of the effort. The research program on employer training behavior also 
received funding from a number of other sources, and we wish to acknowledge 
the support from the National Commission for Employment Policy, the U.S. 
Department of Health and Human Services, the W,E. Upjohn Institute for 
Employment Research, and the Swedish Institute for Social Research for 
supporting earlier stages of the research effort. 

This research would not have been possible without the cooperdtion and 
assistance of 3,bUO employers who so graciously responded to our telephone 
interviews. We greatly appreciate the time and the insights that these very 
busy people contributed to the study. 

We are indebted to the many people who assisted in the design of the 
interview instruments. In this regard, special thanks are due to Dr. James 
Medoff, Professor, Harvard University; Ur. Frank Stafford, Chairman of the 
Department of Economics, University of Michigan; Clifford Roe, Supervisor of 
Salaried Union Relations and EEU Administrator (retired), Buffalo Divisions, 
Westinghouse Electnc Corporation; and Dr. William J. Dennis, Research 
Director, National Federation of Independent Business. Wilson S. Johnson, 
President, the National Federation of Independent Business, was very suppor- 
tive of the study and graciously provided a letter of introduction that we 
sent to all the employers selected for an interview. Thanks are extended to 
the staff at the Gallup Organization who supervised the telephone survey: 
Mitchell Cohen r Nancy Nygreen, Peggy Ashton, and Connne Kyle. 



ERLC 



... u 

xm 



Reviewers of earlier drafts of various parts of this report--Dr, Gecvge 
Borjas, associate professor, University of California-Santa Barbara, and Dr. 
Masanori Hashimoto, associate professor, University of Washington—made many 
helpful suggestions. Student research assistants who worked on the computing 
and data processing effort were Yoen-Seung Chung, Bruce Smith, Jamal Ershadi , 
Kevin Landin, and Steve Wilson. The manuscript was edited Dy Janet Kiplinger, 
Juay Balogh, and Ray Stewart and was typed by Debbie Fladen, Cathy Jones, 
Colleen Kinzelman, Vera Mueller, and Angela Valentine. 



Robert E. Taylor 
Executive Di rector 
The National Center for Research 
in Vocational Education 



xiv 



12 



EXECUTIVE SUMMARY 



Every year employers and employees jointly invest a massive amount of 
resources in on-the-job training. Desoite its importance, very little is 
known about tm determinants of on-the-job training, its magnitude and 
distribution, its impact on productivity and its relationship with wage 
rates, earnings, and labor turnover. This report contains studies of me two 
large-scale national survey databases -hat have rich information on on-the- 
jod training. The first is T*e National Employer Survey that has detailed 
data on training activities and productivity measures, end the second is the 
supplement to the 1933 Current Population Survey. 

In the past, the absence of data containing direct measurement of time 
devotea to on-the-job training and the productivity of individual workers has 
forced economists to treat both on-the-job training and its primary outcome, 
•improvement in productivity, as unobservable. Training has had to be proxied 
by imperfect indicators such as tenure on the job or a proxy for wor!' exper- 
ience defined as years since the completion of schooling. The only outcomes 
that could be studied were wage rates and turnover. 

StuGies consistently have found positive associations between tenure and 
wage rates. Human capital theory explains these associations as arising from 
^raining which causes productivity to rise and, there f ore, the wage rate to 
rise. However, the implicit assumption behind this logic, that wage rate 
coincides with the worker's marginal productivity, is not necessarily sup- 
ported by the data. Indeed, some empirical work (Medoff and Abraham 1981) 
rejects a one fo* one relationship between wage rates and productivity. 

In order to examine the effects of training on productivity, direct 
measurer ents of training and productivity are neaded. The first four chap- 
ters ot this report examine the various outcomes and determinants of on-the- 
job training in the eany period of employment from a unique data set ti,at 
contains direct measurements of training activities and productivity growth 
from a survey of 3,800 employers conducted in 1982. 

In the first chapter, a theoretical model of the firm's training decision is 
presented arid its prediction on waye-producti vity profile is tested. Chapter 
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L describes the magnitude and distribution of on-the-job training. In chapter 
3, various outcomes ot on-the-job training, productivity, wage rates, labor 
turnover, and promotion are analyzed, and in chapter 4, the returns from 
training are estimated from disaggregated data classified by the six occupa- 
tional groups. In chapter 5, data from the 1983 Current Population Survey is 
analyzed to describe the distrioution and effects of training* Finally, 
chapter 6 discusses policy implication derived from the analyses* 

The theory explains the determination of on-the-job training and the 
compensation package that distributes the cost and return from the training* 
It is assumed that (1) there are two distinct types of skills, general and 
firm specific, that are produced jointly; (2) the training finn can accurately 
measure the amount of general training received by Its workers, but other 
firms cannot; (3) workers are not able to borrow money at as attractive rates 
of interest as their employers; and (4) the compensation offered by a finn has 
a bigger effect on a job seeker's decision to take a job than on whether to 
quit a job at a later time. These assumptions about the environment in which 
training and compensation decisions are maae are combined witn a model ot the 
competitive labor market. Vie get the following predictions about time pattern 
ot compensation, 

• tmployers bid for new employees by offering front-loaded compen- 
sation packages. Since most workers have a stronger desire to 
have a dollar now rather than later, the finn can use its borrow- 
ing power to offer new employees a wage package that pays in 
advance of performance. Moving allowances are a clear example of 
this phenomenon, but the same thing is also accomplished by offer- 
ing higher starting wages and by raising wages with tenure by 
less than the rise in the productivity net of training costs. The 
tendency of firms to front-load compensation is greatest when quit 
rates are not very responsive to the second period wage and when 
there is a big difference between the worker's and the employer's 
abil ity to borrow. 

• Compensation tends to be front- loaded if the people who stay at a 
firm find that the attractiveness of alternative jobs falls with 
tenure on their current job. The factors that have this effect 
are costs of job search or job changing, an underestimate by other 
employers of the amount of general training received, and the 
tendency of those with the better alternatives or the greater 
dissatisfaction with their current jobs to leave and of those with 
less attractive alternatives and greater satisfaction with their 
current jobs to stay. 
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* Front-loading of compensation is greater when the second period 
wage has a greater proportionate impact on the probability; and 
the employer will keep a worker that he or she has on the 
probability the worker will want to stay, 

• Anything that raises productivity in the firm but does not raise 
it outside the firm, will raise tne wage in the second period, bu 
not by as much as productivity at the firm increases. Two factors 
producing this effect are training that is specific to the needs 
of the employer and the ability of the firm to fire the least 
productive enployees. Here again the result is a front-loaded 
wage package, 

t General training, which raises productivity both inside and out- 
side of the firm iqually, results in wages being increased along 
with the rise in productivity net of training costs, Post-train- 
iny wage rates will have to be higher, and starting Wuje rates 
will consequently be lower by a compensating amount, 

A front-loaded compensation package means that at first the firm is 
investing more 1n training. Later in the worker's tenure, thfcse investments 
pay off, and the employee's output exceeds the wages paid. If the worker 
quits before the return from the investment is recouped, the employer incurs 
loss. 

Theory predicts that most compensation packages will be front-loaded, or 
in other words, wage rates will rise more slowly than productivity net of 
training costs when training is entirely general. This prediction contrasts 
with the predictions of Becker's theory of general human capital, Lazear's 
agency model, Jovanovic's sorting model, and Salop and Salop's sel f-sel ection 
model. These models all predict that when training is general, wages will 
rise at a rate that is at or above the growth rate of the productivity net of 
training cost. Data on the generality of the training offered and on the 
growth of wages and productivity of 1 ,493 recently hired workers were used to 
test these competing theories. 

Training seens to increase the productivity of new enployees. During the 
first 2 weeks, the typical new employee at firms offering general training is 
reported to be only 5^-60 percent as productive as the typical worker with 2 
years of tenure and experience. During the next 10 weeks at the firm, the 
typical new employee's productivity i? reported to be 79 percent that of a 
worker with 2 years of tenure. The reported productivity of new employees 
increases more rapidly in the first month or so than it does later. Estimates 
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of the ratio of the workers productivity after 2 years of tenure in the job 
were made by combining these productivity ratios with the earlier reported 
estimates of training investments. The central hypothesis that the produc- 
tivity net of training costs rises more rapidly than compensation, even when 
training is reported to be completely general, was then tested under a variety 
of assumptions about the appropriate scaling and measurement of productivity 
net of training costs. These tests produced a decisive rejection of the 
hypothesis that compensation for jobs reported to offer completely general 
training rises at a rate that is equal to or greater than the rise in the 
productivity net of training costs. 

The theory also makes some important predictions about the determinants 
of investment in on-the-job training: 

o Firms and workers will invest more in general or finn specific 
training when interest rates are low, when separation rates are 
low, when other employers recognize the quality of a firm's 
training, and when costs of investment are deductible in the 
year incurred. 

• Decisions about the provision of specific human capital in- 
vestments depend upon the interest rate the finn must pay to 
borrow money. The fact that the costs and benefits of specific 
human capital investments are snared does not mean that decision 
making about the amount of specific training is shared. The 
interest rate the employee faces does not affect the decision. 

• When the quality of general OJT provided by an employer is not 
accurately perceived by other potential employers, the costs and 
Denefits of the training are snared between employer and em- 
ployee. Also, the level of investment is influenced by the rates 
of interest faced by both the employer and the employee. 

• Workers and firms tend to undeiinvest in general training. This 
occurs for three reasons. 

--The workers either cannot borrow to pay for their on-the-job 
training investments or must pay extremely high interest rates 
on any money they might borrow. 

--Other employers do not accurately perceive general OJT 

received by the worker and as a result do not fully compensate 
the trained worker even if he or she receives good training. 
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— If a minimum wage constraint is binding, the starting wage on 
a job will have to be higher than it would otherwise have 
been. This increases the cost of training and thus reduces 
the amount of training. A second impact of the minimum wage 
is that the rise in the starting wage is partially 
compensated for by a fall in the wage rate in the post- 
training period. This increases the quit rate, which in 
turn reduces the payoff to training and, therefore, the 
amount of training. 

• If the interest rates facing employers are higher than the social 
discount rate, there will also be underinvestment in specific 
training. The degree of underinvestment in specific training is 
considerably smaller than the underinvestment in general training. 

The magnitude and determinants of on-the-job training, productivity 
growth, and the rate of wage growth are examined using the National Employer 
Survey data in Chapter 2. Cross tabulations are presented by occupations, 
establishment size, industry, relevant work experience, age, and schooling. 
The following patterns are found from the tabulations: 

• During the first 3 months, new hires spend an average ot 49.3 
hours watching others do the job, 10.7 hours in formal training 
programs, and 51 hours receiving informal training by co-workers. 

• Uccupat:on has a big effect on the amount of training that new 
hires receive. During the first 3 months, the time devoted to 
training a service worker is equal in value to 2U percent of that 
worker* s potential productivity during the period; the percentage 
is 38 percent for blue-collar jobs, 45 percent for clerical jobs, 
and 50 percent for professional , managerial , and sales jobs. 

• Productivity of new employees increases quite rapidly. The rate 
of growth is roughly one third in the first 3 months. In low- 
skill occupations such as blue-collar, service, clerical, and 
sales jobs, growth rates in productivity from the 4th month 
through the end of the 2d year, however, are much snail er than in 
the first 3 months. In the high-skill occupations, professional 
and managerial jobs, productivity growth continues after the first 
few months at a higher rate than in low skill jobs. 
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• iraining investment is large at Doth enas of trie establishment 
size distribution. Large firms (more than 200 employees) au 
small firms (less than 1U employees) devote more tune to training 
than do the medium-sized firms. 

• Productivity growth shows a positive association with establish- 
ment size. The smallest firms snow a 29 percent increase by the 
end of the first 3 months and a further 26 percent increase over 
the course of the next 21 months. The largest firms report a 49 
percent increase in the first few months and a 34 percent increase 
during the next 21-month period. 

I Training investment shows large variation across industries. Min- 
ing, retail, and construction industries provide the least train- 
ing. The industries that offer the most training are finance, 
wholesale, and manufacturing. Industries that offer more training 
also seem to experience larger increases in productivity. 

• New employees with more schooling and vocational training take 
jobs that require and offer more intensive training. Those 

who have received college degrees receive 4U percent more training 
than those who have only a high school diploma. Furthermore, 
those who do not complete high school receive 4U percent less 
training than high school graduates. 

In order to examine the determinants of training, multiple regressions 
were also estimated. The two indicators of training included a measure of 
training requirements—the log of weeks to become fully trained when the 
workers do not have any previous work experience— and a measure of training 
intensity--the log of the training index in the first 3 months of employment. 

The factors that had significant positive associations with training 
requirements were the following: 

• Importance ot vocational education 

• General education requirements for the job 

• Value of capital used in the job 

• Full-time work 

• Weekly work hours 
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bignificant variations in training requirements were also found across 
occupations and in response to the proportion of the firm's work force- 
white-collar workers and craftsworkers. 

Ne * employees experience dramatic improvement in productivity in the 
first 2 years of employment at a firm. A part of this productivity yrowth is 
due to learning by doing and would occur even if no training is provided. 
Formal and informal training are responsible for a major portion of the pro- 
ductivity growth, however. What is the rate of return to these conscious 
efforts to train new employees? Which training methods are most effective? 

.Our study of the impact of training on productivity yrowth found the 
following: 

• The marginal rates of return to training are apparently ve^y 
high, averaging about 3U percent. However, the rate ot return 
decreases as the intensity of training increases. 

• Evaluated at the sample mean values, informal training by co- 
workers has the highest rate of return. The rate of return from 
the other throe types of training is in descending order as fol- 
lows: watching others do the job, informal on-the-job training 
by management, and formal training by management. However v the 
returns from training vary by establishment size. In large 
establishments, formal training by management tends to have a 
higher return and informal training and watching others are less 
effective than in smaller firms. 

• Under ttu assumption that training is simultaneously determined 
with productivity yrowth, the estimated return from training 
from the two stage least squares models is much higher than that 
obtained from the ordinary least squares models; however, the 
statistical significance of all coefficients diminishes as 

well • 

The theory presented in the first chapter predicts that jobs with a great 
deal of training will tend to have lower starting wage rates and higher wage 
rates once tre training is completed. In the second section of chapter 3, 
this prediction is tested by regressing wage growth in the first 2 years on 
the training variables, after controlling for various worker, firm, and job 
characteristics. The results show significant positive associations between 
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training and wage growth. Furthermore, the growth of wage rates due f o train- 
ing is much smaller than the productivity growth aue to training, supporting 
another prediction of the theory. An additional 100 hours of training raises 
productivity of typical employees by 1U-2U percent but raises the wage rate by 
only 2.6 percent. This result confirms empirical findings presented in 
chapter l on front-loaded wage profiles which is based on simple bivariate 
analyses. 

Employers place high priority on hiring individuals with relevant work 
experience and relevant occupational training. This behavior is based on a 
belief that those who have had previous training are likely to be more pro- 
ductive and to require less training. Are these beliefs justified? By 
comparing individuals entering the same job at the same finn who have dif- 
ferent amounts of previous relevant experience and job training, the beliefs 
were tested. The main results from the analysis are the following: 

t Relevant work experience significantly increases the productiv- 
ity of new hires and reduces the time required to train them. 
Five years of relevant experience raises productivity by 25 
percent in the first 2 weeks, by 15 percent over the next 10 
weeks, and by 8-9 percent at the time of the interview. It also 
reduces training by one-third and raises the productivity net of 
training cost during the first 3 months by 44 percent. 

t Five years of experience considered irrelevant by the employer 
is associated with productivity being lower by 3-b percent, but 
it does not have any significant effects on trainino time or 
turnover. It is, however, associated with higher wage rates. 
The effect of irrelevant experience on wages is about one-third 
the effect of relevant experience. 

• starting wage rates are b.4 percent higher for those with 5 
years of relevant experience. This additional cost to the 
employer, however, is considerably smaller than the benefit of 
hiring such a worker--a 44 percent increase in productivity net 
of training cost in the first 3 months. 

t workers who have had vocational training that is not relevant to 
the job are slightly less productive in the first 2 weeks and 
required slightly more training than people who have had no 
vocational training. Workers who had had relevant vocational 
training are significantly more productive both initially and at 
the time of the interview and also require less training than 
those with no vocational training. 



ERIC xxii 



o The effects of relevant vocational training are largest for 
those with 1-3 years of college. It increases productivity in 
the first 2 weeks by 13 percent, reduces management training 
time by 35 percent, and reduces overall training time by 22 
percent. Vocational training at these institutions produces 
small increases in quit rates, moderate reductions in 
involuntary turnover, and small increases in tenure. Overall, 
productivity net of training cost during the first 3 months 
increases by 22 percent, and wage rates are 8 percent higher for 
tnose with relevant vocational training. 

One-fourth of the total variation of training intensity is found in 
variation across people occupying the same position at the same f'..ni. Finms 
recognize that some new hires require more training than others and adjust 
their training efforts accordingly. Workers with previous work experience and 
relevant vocational training require and get less on-the-job training. Those 
viewed as more promotable often get more training to prepare them for the 
Droader responsibilities they will have in tne future. When the company 
and the job for which the worker is being trained are held constant, what 
impact does variation in training have upon productivity wage rates, turnover, 
and promotions? The last 4 sections of chapter 3 address each of these issues 
in turn, the analyses are based on the comparisons of two differer.t workers 
hired for the same position at the same firm. 

Main findings from the analyses of effects of training on productivity are as 
fol lows: 

• Training has significantly larger effects on productivity at 
large firms ti^an at anal 1 firms. Thi elasticity of productivity 
with respect to training is 0.14 at companies with 19 employees 
and 0.36 at companies with 200 employees in the logarithmic 
model. The magnitudes ot elasticity are smaller in the linear 
model but the relative effects of firm size do not change. 

• Training received from supervisors has considerably smaller 
effects on a worker's productivity than the training received 
from co-workers or through other formal mechanisms. 

• The effects of training and learning by doing on productivity 
decrease if the worker has had relevant training in private 
training institutions. This suggests that training provided by 
these institutions is a close suostitute for empluyer-proviced 
on-the-job training. 
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The next issue, addressed In the fifth section, is whether firms adjust 
tne wage rate to reflect tne individuals 1 productivity and training retire- 
ments. Holding tl. j constant, offers of starting wage rates and the cur- 
rent wage of job incumbents are expected to depend on worker characteris- 
tics such as schooling, work experience, and gender, which also influence 
worker's productivity, is the dependence a function of wage setting based on 
the firm's prediction of worke r productivity or on the observed productiv- 
ity? 

In order to examine the extent to which wages reflect actual differences 
in productivity, starting and current wage rates are regressed on realized 
relative productivity scores, an index of the training, and other worker char- 
acteristics. The results show that (1) no significant association exists 
between starting wage and initial or future productivity; (2) more training 
provided is associated with lower starting wage; (3) worker characteristics 
have a significant impact on the starting wage; (4) the current produc- 
tivity has a positive ef f ;t on current wage rate, but productivity in the 
first 3 months does not have any significant impact on the current wage rate; 
and, (5) the elasticity of the wage with respect to productivity is below .2. 

These results suggest that employers adjust watje rates to available in- 
formation regarding each worker's productivity. In determining tne starting 
wage rate, the source of informat'on is worker characteristics, which are the 
best, though imperfect, predictors of worker's productivity in 4 ^ early 
employment period. Later, the weight placed on those characteristics declines 
and wage rate is adjusted mainly to observed productivity but the adjustments 
only partially capture the differences in productivity. 

The next issue is, What impact does the productivity of a worker and 
training received by that worker have upon turnover? A worker's performance 
is only partially reflected in wage growth. Employers may also respond to 
productivity differentials between workers by promoting the most productive 
and firing the least productive. How responsive 1s turnover to productivity 
differentials? The impact of training and productivity on turnover was 
examined and the main finding were the following: 
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t Higher productivity in the early period of employment is 
associated with lower probabilities of both voluntary and 
involuntary separation and longer expected tenure. Less 
productive workers are more likely to quit, but it is in the 
probability of beini fired or laid off whe^e large differences 
show up. 

t Turnover is less responsive to productivity differences in 
large unionized finms. One standard deviation increase in pro- 
ductivity score raises expected tenure by 27 percent at small 
nonunionized finns; by 13.5 percent at large, non-unionized 
firms; and by 6.7 percent at large, unionized finns. 

t Training seems to have a positive effect on expected tenure. 
The elasticity of tenure with respect to training is about 0.12. 

The final section of chapter 3 examines the impact of productivity and 
training on promotions. About one-third of our sample of new hires was pro- 
moted before the date of interview. The variable with the largest impact on 
promotion was productivity during the 3d-12th weeks ot employment. Those who 
were 15 percent more productive in this period were 13 percent more likely to 
be promoted. Low productivity in the first 2 weeks, however, does not in- 
fluence a firm's promotion decision. Also, workers who receive more training 
are more likely to be promoted. This association is stronger at larger 
establi shments. 

We have just seen that those who receive more previous training are more 
productive in the first few weeks of employment. If previous work-related 
training is complementary to on-the-job training, the firms will invest more 
resources in training these better prepared workers. On the other hand, if 
previous work-related preparation is replaceable by on-the-job training to 
raise productivity, the firms tend to invest more in training less prepared 
workers. The degree of substitutabil ity depends on the technology employed by 
the firm, industry, and occupation. In chapter 4, in order to examine the 
degrees of substitutabil ity across occupations, the data are analyzed by 
disaggregating them into six occupational groups— clerical , sales, service, 
retail, crafts, and management. The relationship between training activities 
and productivity growth is examined under the hypothesis that within the same 
occupational group, productivity scores are measured in comparable units. 
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In order to examine the substitutability of on-the-job training and 
previous work related preparation, three models describing firms 1 training 
decisions and their predictions of on-the-job training and productivity growth 
are presented. The first model assumes complementarity, the second model as- 
sumes substitutability, and the third moael assumes independence. The estima- 
tion results support the prediction of the model in which previous training 
and on-the-job training are assumed to be substitutes. Specifically, the 
following is round: 

o Those who are rtore productive in the very beginning of employment 
tend to receive less training in the first 3 months of employment. 

• Across occupational groups, the marginal return from training is 
high if the new hire's initial productivity is low, and it is low 
if the new hire is more productive in the beginning. 

These findings suggest that in the first 3 months or so of employment, it 
pays for firms to invest mo^e resources in training less productive workers 
than to invest resources in training workers with higher initial productivity. 
In other words, low productivity in the initial staye ot anployment can be 
compensated for by on-the-job training. 

Also, variations in the marginal return are found across the six oc- 
cupational groups. Occupations that require more training— crafts and 
management — tend to have lower return from on-the-job training measured as 
improvement in productivity. In the low-skill occupations— clerical , sales, 
service, and retail--the marginal returns are high. This result, however, 
should be interpreted with caution because of the short time period over which 
training was measured. 

In chapter 5, 1983 Current Population Survey training supplement data 
are examined. The analyses focus on the determinants of the prior training 
before obtaining the job and on-the-job training after joining the firm, and 
on association between training activities and earnings. 

The supplemental survey asked workers whether they needed specific skills 
or training to obtain their current (last) jobs and, if so, whether this 
training was obtained from a school, formal company training, informal 
on-the-job training, the armed forces, a correspondence course, or other 
sources. These workers were also asked if they had taken any training to 
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improve their skills since obtaining their present jobs and, if so, how that 
training was received. 
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The first section of chapter 5 presents cross tabulation analyses of the 
relationships between individual characteristics and these two types of 
training. Major findings from the tabulations are as follows: 

• Approximately 54 percent of respondents needed specific skills or 
training to obtain their jobs; about 35 percent had taken skill 
improvement training in their current jobs. 

• Informal OJT was mentioned most often as a source of qualifying 
and skill improvement training. It was listed as a source for 51 
percent of the individuals who had needed qualifying training and 
41 percent of the individuals who reported skill improvement 
training. 

• Schools were a source of qualifying training for 50 percent of the 
respondents who needed such training to obtain their jobs and 33 
percent of skill improvement trainees. Among school -based 
programs, 4-year or longer college programs accounted for the 
largest snare of school-based qualifying and skill improvement 
training. 

• Training in a formal company program had quite different 
characteristics from school -based programs. It was shorter in 
length and comprised of fewer courses. Most of such training was 
taken off-site— 55 percent for formal company training that was 
reported to be qualifying training and 67 percent for skill 
improvement training. 

• The following common patterns were observed between individual 
characteristics and the likelihood of reporting training. These 
relationships did not change even when differences in occupations 
were taken into account: 

--Age of worker had a curvilinear relationship with training 
likelihood in which prime age (25-44) individuals had the 
highest likelihood of reporting training 

— Blacks reported significai tly less training than other races 

--Males and females had similar likelihoods of reporting training; 
although females had fewer sources of school -based training 

--There was a strong positive relationship hold between education 
and reported training 

--Workers in the West had more training than the workers in other 
U.S. census regions. 

--Job tenure was positively associated with training. 




• About 3 percent of the respondents who had training received it 
through a government program such as CETA. Uver 6 percent of 
blacks who reported training had obtained it in government-spon- 
sored programs. Over 5 percent of workers inservice occupations 
and almost 9 percent of workers in the government sector who 
reported training received it through government-sponsored 
programs. 

• Employers paid for about 19 percent of school-based training. 

In the second section of chapter 5, the determinants of participation in 
qualifying training and at-job-traininy (skill improvanent training receivel 
on the job) are examined. Dummy variables for participation in the two types 
of training were regressed on occupation dummies, industry dummies, and an 
extensive list of variables representing socioeconomic status, demographic 
characteristics, schooling, and work experience. Also, the effects ot train- 
ing on earnings were examined by regressing earnings on dummies for the two 
types of training and other various worker characteristics. Major bindings 
from the analyses are the following: 

• Occupations that require more qualifying training also tend to 
provide more skill impriving training on the job. The occupa- 
tional categories with high likelihoods of training are health- 
related occupations, educator, scientists, sales representative, 
finance occupations, and business occupations. Occupations that 
require less qualifying training and provided less skill im- 
provement training are construction laborer, helpers, cleaners, 
and freight, stock, and material handlers. 

• Aiiong industries, justice, public order and safety, and national 
security are most likely to require qualifying training and to 
provide skill improvement training. 

• There is a high correlation between an occupation's or indus- 
try's likelihood of requiring qualifying training and its like- 
lihood of offering skill improvement training. 

• Female non-heads of household, whites, those married with spouse 
present, veterans, self-employed workers, and those living in- 
side standard metropolitan statistical areas are more likely to 
receive qualifying and skill improvement whereas male non-heads 
of household, Hispanics, part-time workers, and those who never 
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married were least likely to receive training. Since the sample 
includes only those currently employed, sane of these results may 
be attributed to sample selection effects. 

• Years of schooling through the master's level increase the proba- 
bility of skill improvem Tit training. There did not seen to be a 
sheepskin effact from getting the high school diploma or tne col- 
lege degree. 

• Any experience at the current fir.n increases the probaoility of 
receiving skill improvement training, but any non-firm experience, 
including that in the current occupation, reduces that probabil- 
ity, particularly for males. 

• in regression models controlling for demographic variables, years 
of schooling, and experience, full-time workers with onlv quali- 
fying training have 16 percent higher earnings, those with only 
skill improvement training have 12.9 percent higher earnings, and 
those with both types of training had 22.2 percent higher earn- 
ings. When occupation and industry are controlled for as well, 
these firures fall somewhat to 10.5 percent, 8.8 percent, and 15.8 
percent, respectively. 

• Controlling for training increases the earnings advantage of being 
male from 14.1 percent to 16.3 percent, and decreases the earnings 
advanto,,' of being white (vs. black) from 8.U percent to bu4 per- 
cent. Controlling for occupation and industry as well reduces the 
male effect r,ack to 14.1 percent and further reduces the white 
effect to 3.4 percent. 

• The individual effects of types of qualifying training on earnings 
are 6 3 percent for schooling, g.3 percent for formal company 
training, 9.7 percent for informal OJT, 4.8 percent for armed 
forces training.. -2.5 percent for correspondence courses, and 5.7 
percent for other training. For skill improvement training types, 
the earnings effects wire 10.4 percent for schooling, 10. b percent 
fn** formal company training, 4.6 percent for informal OJT, and 6.9 
percent for ether training. Those with more tnan one type of 
training generally have a net earnings effect that is somewhat 
higher *.han the sum of the individual ef-'ect. 




• Among significant features of qualifying training in the form of 
scnooling, nigh school vocational programs reduce current earnings 
by 4.7 percent, 4-year college or university schooling increases 
earnings by 4.7 percent, and completing the program increases 
earnings by 4.8 percent. Apprenticeship programs in qualifying 
formal company trainii^ increase earnings by 7.9 percent. Employ- 
er-paid skill improvement schooling . related co a 5.0 percent 
higher earnings and CETA-type skill imorovement scnooling tu 8.9 
percent higher earnings. However, CETa-type skill improvement 
provided through formal company training reduce earnings by 10.4 
percent. 

• Years of college- and master 1 s-1 evel work increase earnings wheth- 
er or not they are considered qualifying or skill improvement 
training, and post-master's work increases earnings if it is qual- 
ifying training, but decreases current earnings if it is skill 
improvement training. 

• The presence of qualifying formal company training reduces the 
earnings return to years of experience in the current finm and 
occupation, but that sari, ^ return is increased by the presence of 
skill improvement school training. 

Tfie last chapter, Chapter 6, discusses policy implications derived from 
our analyses in the previous chapters. From the point of view of public poli- 
cy, the most important conclusion from the analysis of on-the-job training is 
that employers and employees underinvest in general on-the-job training . Thi s 
occurs for five reasons: 

• (Jther employers receive some of the benefits of the training. 

• Other employers do not perceive accurately the quality of the 
general CJT received by the worker and, as a result, do not fully 
compensate the trained worker if he or she receive good training. 

• The worker's discount rate is considerably higher than the social 
discount rate. This occurs because workers typically cannot 
borrow at reasonable interest rates to finance consumption wnile 
they are receiving training in the early stage of employment. 

• The tav rates faced by the worker when the returns to the invest- 
ment are being received are typically higher than the tax rates 
when the costs are being incurred. 

• If a minimum wage constraint is binding, the starting wage will 
have to be higher than it would otherwise have been, and this 
increases the cost of training and thus reduces the amount of- 
fered. A second impact of the minimum wage is that the rise in 



the starting wage is partially compensated for by a fall in the 
wage rate in the posttraining period. This increases the quit 
rate, which in turn reduces the payoff to training and therefore 
the amount of training. 

The first section of chapter 6 presents empirical evidence that workers 
getting paid the minimum vage tend to receive disproportionately less training 
than workers whose wages are above the minimun. It is found, when the minimum 
wage constraints are binding, that paying the minimum reduces training inten- 
sity by an average of 25 percent. Productivity growth is lower as well. 
Binding minimum wage constraint is associated with lower productivity by about 
5 percent in the post-training period. Also, it reduces the growth of 
productivity by 12-17 percent. 

If there is underinvestment in general OJT, we would expect to find 
private rat^s of return to OJT to be very hign. Indeed, the studies that Ksve 
estimated the return to OJT investments by workers find that rates are very 
hign. For instance, after adjusting for inflation, the real rate of return to 
OJT investments by the worker is 12.6 percent per year for those who went to 
college and 19 percent for those who did not attend college (Rosen iy«2). 
These rates of return are considerably higher than the real rates of return of 
about 4 percent on corporate bonds and of about 5 percent for schooling. 
Additional evidence comes from the fact that the employers interviewed in the 
1982 survey report that new hires are 32 percent more productive on average in 
the 3d-12th weeks of employment than in the first 2 weeks. This implies that 
the average rate of return for this training exceeds 100 percent. Employers 
also reported that productivity typically increases another 26 percent over 
the course of the next 21 months. 

How might the government induce firms and workers to increase investment 
in general on-the-job training? Since the returns to training cannot be 
distinguished administratively from other labor earnings and profits, lowering 
the rates of taxation on these returns is not a feasible policy option. 

Policies promoting general on-the-job training either remove artificial 
barriers or subsidize the costs of the investment. Nine different approaches 
to increasing on-thp-job training are discussed. 
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• The lowering of labor turnover is one approach. The investment in 
training during the first 3 months has an average value equivalent 
to 1.5 months of output by an experienced worker. When a separa- 
tion occurs, much of this Investment is lost, for most of the 
skills taught are either not useful at other finns or are not re- 
cognized and rewarded j> other firms. The fear of losing one's 
investment depresses training. Turnover would be reduced if job 
seekers were better informed about the jobs they are applying for 
and employer* were better informed about the applicants they are 
hi ring. 

• A second approach is to educate youth to seek out jobs that offer 
training and opportunities for upward mobility and to encourage 
them to deemphasize the starting wage in making decisions about 
where to work. 

• A third approach is to inform job applicants of the training that 
will J>e provided by various employers. School placement officers 
ancf other placement personnel should learn about the training that 
is provided Dy different employers and should share this informa- 
tion with their students and use it in steering them to employ- 
ers, 

• A fourth approach is to encourage finns to increase thei r hiring 
of inexperienced workers and the training that is provided to 
them. The worker would share in the costs of this training by 
starting at a lower wage. The wage would be raised as the 
worker" s skills improved. 

• A fifth approach is to improve current systems of certifying the 
quality of on-the-job training. The best way to accomplish this 
would be by offering industrywide competency-hased training and 
certification like that currently existing in banking and 
construction. 

• A sixth approach is to allow jobs that offer considerable general 
training to pay wage rates below the legal minimum. 

• A seventh approach is to make workers who are undergoing a sig- 
nificant amount of general on-the-job training eligible for low- 
interest guaranteed student loans. 

• An eighth approach is to encourage public educational institutions 
to provide mors training at the work site that is customized to 
the needs of the particular employer. 
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t A ninth approach is to provide government subsidies of on-the-/>ob 
•training. This might be accomplished by-- 

— expanding JTPA's UJT training contracts, 

--making TJTC funding depend on the amount of training 
provided, 

--offering government subsidies for training of skills that are 
in critical shortage, 

--offering a tax credit for increases in training expenditures 
above 1 or 2 percent of the firm's wage bill, and 

--taxing finms that do not spend at least 1 percent of their wage 
bill on training. 
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1.0 ON-THE-JOB TRAINING/SORTING: THEORf AND EVIDENCE 
John Bishop and Suk Kang 

1.1 Introduction 

Every year employers and employees jointly invest a massive amount of 
resojrces in on-the-„ob training (OJT). Despite its importance, however, very 
little is known about it's magnitude, its distribution, and its effects. The 
absence of data containing direct measurement of the time devoted to UJT and 
the productivity of individual workers that receive OJT has forced economists 
to treat both OJT and its primary outcome, greater productivity, as unobserv- 
ables. Training har had to be proxied by imperfect indicators such as tenure 
on the job and experience, and the only outcomes that could be studied were 
earnings and turnover. 

The unsatisfactory nature of the empirical work in this area is accentu- 
ated by the variety and richness of the theoretical developments. The theory 
of on-the-job training accepted by most economists starts with the observation 
that training develops two distinct types of skills: general and specific. 
Specific training raises the worker's productivity in the organization provid- 
ing the training, but this training cannot be applied in other organizations. 
General training raises a worker's ability to be productive in other organiza- 
tions as well as the one providing the training. 

As workers receiving general training become more productive, the firm 
will raise their wages to keep then:. Since the workers get the benefits of 
the training, not the firm, a firm will not be willing to pay any of the costs 
of general training. Thus, the competitive firm that provides only general 
training will offer, during the training period, a wage equal to the value of 
the marginal product of the worker minus the cost of the training. Some 
workers will volunteer to work during training at this wage, even if it is 
below what could be earned elsewhere without the training, because it will 
mean a higher wage later. 

The theory predicts that the costs and the benefits of specific training 
are shared by the employees and their employer. Workers who receive specific 
training will not be offered comparable wages by other firms because the pro- 
ductivity of that worker will be higher in the firm in which specific training 
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is received than in another firm. Therefore, firms offering this type of 
training can recover part of the training cost by offering trained workers a 
post-training salary, lower than their marginal product in that firm, but 
higher than their (current or future) marginal product elsewhere. The 
employer's contribution to the cost of specific training is the difference 
during training between the wage paid and the worker's productivity minus the 
cost of training. The employees 1 contribution to the costs of general andes 
they could obtain in jODs that offer no training opportunities. 

Hashimoto (1980) and Hashimoto and Yu (1981) have shown that Sharif the 
costs and benefits of a specific human capital investment occurs only when 
post- investment compensation is prespecif ied. In his model, the share of spe- 
cific human capital investment that is paid for by the worker, and, therefore, 
the rate of wage growth (for any given level of training), is negatively re- 
lated to th* responsiveness of the quit rate to the differential between in- 
firm and out-of-fi rm wage rates, positively related to the responsiveness of 
the dismissal rate to the firm's second period wage. Performance measures 
that are accurate and acceptable to workers also raise the share of the spe- 
cific human capital investment that are paid by the worker. Since some of the 
skills learned in a new job are inevitably specific to the firm, the theories 
of on-the-job training proposed by Becker (1975) and Hashimoto (1981) imply 
that productivity net of training costs will rise more rapidly than wage rates 
during the training period. 

The message of most of the other recent theoretical papers on the time 
pattern of wage rates is quite different. The mode;c that have been developed 
all seem to imply that the rate of increase of wage rates will equal or exceed 
the rate of increase of productivity net of training costs. Salop and Salop 
(1976) and Nickel 1 (1976) have shown that if investments in specific human 
capital make turnover ccstly and workers have information not available to 
firms on how likely they are to quit, some employers will attempt to attract 
those with low quit probabilities by imposing a hiring fee (through a below 
market starting wage) and raising the wage level in subsequent periods. The 
equilibrium wage pattern results in the worker paying all the training costs 
and receiving all the benefits of investments in specific human capital and 
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in the wage rates rising in step with rises in productivity net of training 
costs. 

Jovanovic (1979) has developed a job-matching theory of turnover which 
hypothesizes that workers remain in jobs in which their productivity is high 
and are fired (or quit) from jobs in which their productivity is low. His 
model predicts that the wage rate is equated to the expected marginal products 
for all workers and that, as the result of job matching, wage grows as tenure 
i ncreases. 

Lazear (1981) shows that the need to provide incentives for greater ef- 
fort and the lags in recognizing and rewarding effort result in a wage struc- 
ture that pays less than marginal product net of training costs early in a 
worker's tenure at a firm and more than the worker's marginal product toward 
the end of the worker's tenure. Lazear and Moore (1981) tested this model by 
comparing the wage profiler of self-employed individuals to the wage profiles 
of wage and salary employees. Upon finding flatter wage profiles for the 
self-employed, they concluded that "under some strong assumptions, our conclu- 
sion . . . is that most of the slope of the age earnings profile reflects 
incentive based wealth and not human capital accumulation via on-the-job 
training" (p. 19). We do not view thi - test as definitive, however, because 
flows in and out of self-employment makes it difficult to construct a longi- 
tudinal wage profile from cross-sectional data, because self-employed indi- 
viduals may for some reason invest less in OJT and because Conn and Kiker 
(1983) obtain the opposite result using similar methodology. 

All of these theories--OJT, self-selection, Lazear's principal agent 
theory, and Jovanovic' s sorting theory— predict that wages will rise with 
tenure and experience. Consequently, the fact that wages do indeed rise with 
tenure and experience carries no implication about which theory is best. 
Truly powerful tests of these competing theories require direct measurement of 
crucial theoretical constructs that typically have been treated as unobserv- 
ables in empirical work (e.g., the amount of training received, whether that 
training is general or specific, and the productivity of the worker). Medoff 
and Abraham (19«1) were the first to collect the data necessary to cest the 
on-the-job training theory of wage profiles with tenure and experience. Using 
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microdata from the personnel records of four large U.S. corporations, Medoff 
and Abraham found that, within a grade level, there is simultaneously a 
positive association between wage rate and experience, and there is a negative 
association between performance rating and experience. They concluded that, 
"under the assumption that rated performance is a valid indicator of relative 
productivity, our results imply that a substantial fraction of the return to 
experience among the groups we are studying is unrelated to productivity" 
(p. 1 87 ; . Medoff and Abraham also reviewed a large number of other studies 
and concluded that the association between seniority in a job and productivity 
is curvilinear. During the initial very short orientation/training period, 
there is a positive association. Once this training period is over, however, 
there tends to be a negative association between tenure and productivity 
amongst those who occupy a particular job (i.e., have not been promoted to 
greater responsibility). Almost all the studies were conducted in large 
corporations, and almost all of the workers included in these studies had many 
years of tenure at the firm. These findings tend to support the proposition 
that one and possibly more of the non-OJT explanations of wage growth are 
substantively important partial explanations of the rise of wage rates with 
tenure after the initial 1-5 year adjustment/learning period is completed. 

Medoff and Abraham's findings do admit to another explanation, however. 
The data available to Medoff and Abraham provided measures of productivity and 
wage rates. The theories being tested, however, specify a ationship be- 
tween productivity net of training costs and compensation . The least tenured 
workers in a particular employment grade are likely to be those who are re- 
ceiving rapid promotions. The past and anticipated future job changes of 
these workers mean they are more likely to receive more intensive training 
than the older, more tenured workers in that employment grade. This means 
that even though productivitv may be negatively correlated with tenure within 
an employment grade, productivity net of training costs (production minus the 
value of the time that others spend training the individual) may be positively 
correlated with tenure within employment grade. 

The other possible hole in the Medoff and Abraham argument is that work- 
ers with vested pension rights and many years of tenure may find that the pre- 
sent value of their pension benefits is declining as they postpone retirement. 



If this were the case, total real compensation of workers who are not being 
promoted as they approach retirement might be falling. On this point there is 
controversy. Lazear's (19tl) study of defined benefit pension plans fcund 
that the present discounted value of expects pension receipts tends to 
decline with additional years of tenure once the individual has more than 20 
years of tenure and is over age 5b. Kotlikoff and Wise (1983), however, do 
not find declines in pension wealth as retirement is postponed teyond the age 
c" early retirement. The differant results are a consequence of different 
assumptions about interest and inflation rates and a different sample of 
pi ans. 

The only other stucty to examine the issue of relative rates of growth of 
productivity and wage rates is that of Bishop and Stephenson (1982). They 
found that employers report significant investments in training and signifi- 
cant improvements in the reported productivity of new employees in the first 
year or two on the job. Furthermore, the amount of training offered on a job 
has a statistically significant effect on both reported productivity growth 
and wage growth. 1 These results provide strong support for the proposition 
that during the first year or two on a job, on-the-job training is a major 
contributor to a worker's improved productivity and rising wageSc These re- 
sults do not, however, imply that other forces such as self selection or 
sorting are not contributing to the tendency of wage rates to rise ith ten- 
ure. In fact, the data support the substantive importance of sorting as a 
contributor to wage and productivity growth with tenure. Also, they may not 
be inconsistent with Medoff and Abraham's findings since they relate to only 
the first year on a job and are for a sample of establishments whose size (the 
geometric mean is 16 employees) is considerably below that of the finms 
studied by Medoff and Abraham. 

The purpose of this stucty is to generalize the theory of on-the-joL 
training to include sorting phenomena and to test the predictions of the 
theory regarding the relative growth rates of wages and productivity net of 
training costs early in a worker's tenure against the predictions of principal 
agent theory and of models in which self-selection is based on propensities to 
quit. A theoretical exposition of a world where two distinct types of skills, 
general and specific, are produced jointly is presented. The training firm 
can accurately measure the amount of general training received by its worker, 
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but other firms cannot and rates of time preference of the workers are dif- 
ferent from those of their employers. A summary of the major new theoretical 
findings is as follows: 

• The time pattern of compensation will reflect the relative time 
preference of employers and employees. The slope of the wage- 
tenure relationship will be negatively related to the degree to 
which the worker's rate of time preference exceeds the firm's 
internal rate of return. 

• Decisions about provision of specific human capital depend primar- 
ily upon the firm's discount rate, not the employee's discount 
rate. 

• When general OJT is perceived accurately by all potential employ- 
ers, the worker must finance all its costs; it is the worker's 
discount rate that determines whether the investment is under- 
taken. 

• When emplo^ *s can measure the amount and quality of general OJT 
provided tc heir own workers more accurately than they can mea- 
sure the training that job applicants have received from other 
employers, the firm and the worker tend to underinvest in general 
OJT. The level of investment that results depends on the discount 
rates, the separation rate, and the proportion of marginal invest- 
ments in general OJT that are not perceived by other employers. 

• Anything that contributes to the specificity of the match has the 
effect of lowering the wage in the second period below the work- 
er's productivity in the firm. This implies that the starting 
wage is higher by a compensating amount. Training in skills spe- 
cific to the firm is one cause of specificity. Additional causes 
are the adjustment costs of making a transition, the improvement 
in the average productivity of the remaining workers which results 
from dismissing the least productive, the average loss that a 
worker who wants to stay would experience if he or she were 
forced to leave. 

One of che important overall implications of the theory discussed next is 
that because of the specificity of the match and differential rates of time 
preference, the rate of wage growth will typically be below the rate of growth 
of productivity net of training costs. 

The format for the remainder of the paper is as follows. "Data" de- 
scribes the data set used to test the predictions of the theory. Competing 
theories are then tested in "Results" by constructing estimates of the growth 
rates of wages and productivity net of training costs and tabulating by the 
degree of generality of the training. These tests provide support for the 
theory developed in the next section. 
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1 .2 Theory 

Model with Stochastic Quits and Dismissal 

The f inn's training level and wage profile will ^e analyzed in a simple 
two-period model. Training is assumed to produce two types of skills: gen- 
eral skills (g) that are useful at other firms and specific skill- (h) that 
are productive only at the firm providing training. The cost of the training 
C(g,h) is incurred in the first period and the benefits are received in the 
second period. 

There are two random elements in the model. The first element is the 
wage offer that competing employers make to the worker at the beginning of the 
second period; the second element is the worker's productivity during the 
second period in the finn after the training is completed. It is assumed that 
wages and productivities in the two periods are as follows: 

In the first period at the firm worker's productivity is P and he or she 
recieves wage w 1 ; if the worker stays with the firm in the second period his 
or her productivity is P + g + h + 0 and the wage rate is w 2 ; and if the 
worker leaves the finn the second period wage received from other employment 
is w 3 (g) + e, 

where 

P is the worker's productivity without training, 

g is the increment in productivity due to general training, 

h is the increment in productivity at the finn due to specific 
training, 

eo is the random factor in productivity in this firm which capture 
the quality of the match at the training firm, 

w 1 , w 2 are first- and second-period wages at the firm, 

w3(g)+e is the wage offer from other employers that depends on the 

amount of general skill and the random factor that measures the 
quality of the firm-worker match at the alternative firm. 

At the end of the first period, the worker will quit if the alternative 
wage (w3(g)+e) exceeds the firm's second-period wage (w 2 ). The worker, 
not the employer, learns about at the end of the first period. 
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The firm providing the training, but not the worker, knows the worker's 
productivity in this firm (P+g+h+e^) by the end of the first period. 2 if 
the worker's productivity is less than the second period wage, the firm will 
dismiss the worker. The random factor % is a measure of the quality of the 
firm-worker match at the current firm. We assume the expected values of e and 
€q are zero. 

There are four possible combinations of worker-firm decisions at the end 
of first period, as shown in table 1-1. 

TABLE 1-1 
Worker-Firm Decisions 



Worker Firm Result 

Stay Keep Retention 

Stay Dismiss Separation 

Quit Keep Separation 

Quit Dismiss Separation 



At the beginning of the first period, neither the worker nor the firm 
know the workers exact productivity in this firm and in other firms. The 
firm offers a wage package (wl,w 2 ) that is based on the prior knowledge of 
the worker's productivity and the nature of uncertainties involved (i.e., 
p.d.f. of ^ and e). In the first period, the firm invests in the training 
of the worker, taking into accou r c the possible loss due to separation in the 
following period. Training investment takes two forms: investment in firm- 
specific skills and general skills. General training increases the wage that 
the worker can obtain in alternative employment as well as his or her produc- 
tivity in this firm, whereas specific training does not affect his productiv- 
ity outside the firm. Workers accept the job offer from this firm if the wage 
package and training plan are generous enough to attract workers in a competi- 
tive labor market. In their decision, workers take into account the possible 
gains or losses from a voluntary or involuntary separation. It is assumed 
that the worker and the firm have the same prior distributions on the uncer- 
tainties surrounding the worker's productivity in this firm and worker's 
income opportunity outside the firm in the second period. Further, it is 
assumed that both firm and worker are risk neutral. At the and of the first 
period, the worker learns what wage he or she can get in the second period at 
other firms. This real wage is affected by the amount of general training 
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perceived by other employers and the cost Involved in making the transition. 
If the wage offer from the other firm (net of transition cost) is higher than 
the firm's wage (w2), the worker will quit. By the end of the first period, 
the firm knows the worker's productivity in the second period. 

The firm's objective is to maximize the discounted sum of profit from two 
periods by choosing wage rates in two periods (wl and w 2 ), and an amount 
of general training, (g), and specific training, (h), subject to the con- 
straint that the wage offer and the amount of training are generous enough to 
attract new hires in a competitive labor market. The fi nil's expected profit 
maximization problem when e and eo are independent is written as~ 

(1) Max P - C(g,h) - wl + D d [Pr(S) P r(K ) (P+g+h+E ( e0 1 K) )- W 2] 
g, h, wl, w2 

Subject to the constraint 

(2) R < wl + D b [p r (S)Pr(K) W 2 + (l-Pr(K)) W 3 + (l-Pr(S))Pr(K)(w3+E( e |(}))] 
where 

E(e 0 |K) is the expected value of eo 9 iven that the fi™ wishes to 
keep the worker, 

E(e|Q) is the conditional expectation of e given that the worker quits 
the firm, 

D a and Db are the discount factor of the firm and worker, respectively 
Pr(S) is the prior probability the worker is willing to stay with the 



Pr(K) is the prior probability the firm is willing to keep the worker, 

R is the level of expected utility the worker can attain in the 
competitive labor market. 

The probability of a worker wishing to stay in the firm, Pr(S), is 



fi rm, 



(3) 



Pr(S) = Pr(w3(g)+ e< w2) = Pr( e< w2- W 3(g)) 
= *(w 2 - w 3(g)) 



where 



i is the cumulative density function (c.d.f.) of e . 



1-9 




40 



Also, r, r(K) is written as-- 

(4) p-(K) = Pr(P+c,+h+4j > w 2) 

= Pri'eo > w-2-P-g-h^ 
= 1 - ? 0 {*2-P-3-h) 

where 

* 0 is the c.d.f. 01 eo* 

Denoting t'w* probability densicy function (p.d.f.) of i *nd to by 
$ and 4> 0 » the first-order condition for the second period wage is 
written as-- 

* 

(5) 0 = D a [^Pr(K)D k - Pr(S)Pr(K)] + Db[Pr(S)Pr(K) - *J3|r1 
whet* 

0^ and G|< are defined as 

Dk * P+g+h+E(e 0 |K)-w2 > 0, 

G k = Pr(S)w2+(l-Pr(S))(wS+E(efQ))-w3 > 0. 

is the firm's expected profit on workers who want to stay and it wants to 
keep. Alternatively, it may be intrepreted as the quasi-rent the firm re- 
ceives in the second period on the workers they 1 _p. is the gain the 
worker receives from not being dismissed. G k can be interpreted as the 
expected wage if kept, Pr($)w2+(l-Pr(S) )( 3 +E( e !Q)), minus the expected 
wage if dismissed, w 3 , or alternatively the quasi-Mnt received by workers 
who are kept in the second period. 

The first-order conditions for general and specific training (g and h) 
are given by (6) and (7). 

(6) Cy = U a [Pr(S)Pr(K) - 4>wgPr(K)Dk] + DbC(l-Pr(K)Pr(S))w| + ^k] 
where 

C g = 3C/3g, w^ = 9w3/ag, 

(7) C h = iVMS)Pr(K) + D b * 0 Gk 
where 

C h = oc/3h. 
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Also the optimal wage in the first period, w*, is determined so that the con- 
straint (3) is binding, 

(8) R = wl + D b [Pr(S)Pr(K)w2 + (l-Pr(K))w3 + (l-Pr(S)Pr(K)(w3+E(e |Q))] 

The first order conditions--(5) , (6), (7), and (8)--characterize the 
optimal wage and training package the firm will offer. In what follows, the 
economic implications of these conditions are examined. 

Choosing the Wage Structure 

The understanding of what determines w2 will be aided by specifying the 
income opportunity outside the firm, w3{g) + e, in more detail. We write 
w3(g) in the following fonr 

(9) w3(g) = P + g - T 

/here P is the productivity of a worker who does not receive general training 
in the first period, g is the increment of the wage offer due to general 
training, and T is the transition cost. Employers use the interview and the 
reputation of the previous employer to predict the true value of tht general 
training. The estimate by other employers of the productivity gain due to the 
original firm's general training is g. 

Other potential employers cannot observe the exact amount of human capi- 
tal that is produced by the training. 3 The signal that provides infonnation 
on the level of training contains a good deal of noise. Denoting the signal 
other employers receive by the following relation is assumed: 

g = g + v, v is a noise independent of g 

Given the signal, g, other firms predict the true level of general skill. 
The predicted value is denoted by g. When the distribution of e and e 0 is 
normal the conditional expectation of general skill given prior information of 
g and signal % is given by the following formula: 

g = £(9|0) + b(^-E(g|J)) = E(g|J) + b[g-E(g|J)] + bv 

where E(g|J) is the other firm's prior expectation of general human capital of 
the prrticular class of job seekers, given information set J. J represents 
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the worker's characteristics visible to the prospective employer, such as, 
occupation, industry, and firm size of previous job and background character- 
istics of the individual, and b is given by — 



where var(g|J) is the conditional variance of g given J. (See Learner [1978], 
pp. 51-55.) This implies that a unit increase of general skill results in 
less th^n proportional increases in other firms' wage offers. 

Substituting (9) into the first order condition for w2, and after rear- 
ranging terms, the optimum wage rate in the second period is writtc as 
follows: 



(10) W 2 = [P+h+g^eolK)] - _0_ [T+E( % |K) + (h+g-g) -E(e|S)] - (D a -D h ) Pr(S 



and E(e|S) is the conditional expectation of e gi ven the worker wishes to 
stay in the firm. 

Equation (10) implies that the expected profit from the worker staying with 
the firm is positive. Since in the long-run equilibrium, competition among 
firms brings the expected profit of the firm to zero, the wage rate in the 
first period must be higher than the worker's productivity net of training 
cost by a compensating amount. Thus our model predicts that in the early 
stage of employment, productivity net of training cost grows faster than wage 
rate. The firm's net profit is negative in the investment period, but the 
loss is compensated for in the second period when the firm receives the return 
from human capital investment. 

The wage offer in the second period is the expected productivity of the 
worker, P+g+h+F(e 0 I K ) » less the second and third terms in (10). The second 
term indicates that given the value of 9, the factors that reduce the firm's 
second-period wage offer (and also raise the firm's first-period wage offer), 
are — 





where 
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• transition cost, (T); 

• difference between e worker's true general human capital (g) and 
other employer's perception of his general human capital g. This 
could be positive or negative depending upon whether the firm pro- 
vides more or less general training than is average for that occupa- 
tion and industry; and 

• average unattractiveness of alternative employment to the worker who 
wants to stay, (-E(e|S)). 

The expression in brackets is the difference (for those workers who are kept 

and want to stay) between the worker's productivity in the firm, P+g+h+E(e 0 |K), 

and the worker's income on his or her next best alternative, P+y-T+E(e|S)* 

* 

Anything that raises productivity in the firm but does not raise it 

outside the firm will raise the second period wage at the firm. The wage 

increase is smaller than the rise in productivity so the firm's profit on the 

worker in the second periud goes up. The two factors that will produce this 
effect are— 

• specific human capital (h), and 

• expected gain from having the option of dismissing less productive 
workers (E(eoi^))* 

Also, other things being equal, the second period wage offer declines if 0/1+0 
is large. A factor that makes 0/(1+9) Urge is-- 

• the second period wage has a larger proportionate impact on the 
probability the e ^loyer will keep the trained worker than it has on 
the probability the worker will want to stay. 

The third term of (10) reflects the fact that the model is characterizing 
wage and training contracts at firms that face an infinitely elastic supply of 
new hires but a less than infinitely elastic supply of trained labor. New 
hires take seconc period wages into account when evaluating the firm's job 
offer. Conseqt ly, the decline in the elasticity of labor supply with the 
worker's tenure Influences the wage structure only when the finn and its work- 
ers have different rates of time preference. Workers typically have higher 
ra^es of time preference (I.e., lower discount factors) than firms. Subsi- 
dized student loans are not available for financing investments in on-the-job 
training. Without collateral, banks will not lend money for this purpose. 
Even with collateral, the loan will be at an Interest rate that exceeds the 
interest rates charged businesses by a considerable amount. In addition, 
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workers are more likely than firms to face a higher marginal tax rate in the 
second period than in the first period. These two factors result in firms 
being more willing than workers to trade off future earnings for present 
earnings. The compensation packages that result reflect the worker's 
preference for compensation now rather than later. Thus, the third term of 
(10) implies that the firm's second period wage offer will be reduced and the 
first- period wage increased to the extent that-- 

• the firm's discount factor is larger than the worker's discount 
factor, D a -Db>O t and 

• the proportionate response of thfc proportion staying ($/Pr(S)) to 
the firm's second period wage is small (e.g., the labor supply 

el asti cites of trained workers are low). 

Choosing the Level of Training 

The f.o.c. for specific capital, (7), says that the marginal cost of in- 
vestment in specific capital is equated to the marginal discounted revenue to 
the firm— the discount factor times the retention rate times $1.00 
(D a Pr(S)Pr(K)) plus the discounted marginal benefit to the worker of the 
specific training. Benefit of specific training to the worker is captured by 
the second term of (7). The increased productivity makes the firm less likely 
to dismiss the worker. Thi\> effect is captured by <J> 0 . i n (7) t <j> 0 is multipli- 
ed by Gk~the benefit the worker receives from not being dismissed. 

The first-order condition for general training, (6), characterizes the 
optimal amount of general training. The marginal cost of general training is 
equated to the discounted marginal revenue to the firm plus the discounted 
marginal benefit to the worker. The marginal revenue to the firm from general 
training has two elements. The first element is the marginal product of a 
dollar of expenditure on general training for the workers who are going to 
stay with the firm (Pr(S)Pr(K)) . The second element measures the loss the 
firm is likely to experience because, with given w2, quit rates will rise. 
The higher level of general skill implies better alternative income oppor- 
tunities for the worker. For a given second-period wage, quits will rise by 
<J*w^. Per quit, the loss the firm experiences is Pr(K)D|c— the probability 
the firm wants to keep the worker times the quasi-rent received by the firm 
from those workers it keeps. 
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The marginal benefit of general training to the worker also has two ele- 
ments. The first element is that, if the worker is leaving the firm (volun- 
tarily or involuntarily), general training increases the wage offer in other 
employment. The second element reflects the fact that the increased produc- 
tivity makes the finm less likely to dismiss the worker. This benefits the 
worker, and the amount of the benefit is G|<- The worker benefit of reduced 
risks of dismissal roughly offsets the loss the employer experiences from the 
quits that are induced by the rise in other firms 1 wage offers. 4 

If other firms fully perceive the quality of training provided by the firm 
(b=l), the condition reduces to setting the marginal cost of training (Cg) 
equal to Dbt the worker's discount factor. If other firms cannot perceive 
differentials in training quality (b = 0), the condition becomes identical to 
that for specific human capital. 

The inability of other firms to perceive all of the finn-to-finn varia- 
tions in the amount of general human capital has the effect of dividing the 
marginal returns to general human capital into two parts. The share of the 
total return that the worker is assured of getting, whetner or not he or she 
stays at the firm (b), is discounted by the worker's rate of time preference. 
The share that is perceived only by the firm that provides the training (1-b) 
is depreciated by the retention rate and discounted by the employer's inter- 
nal rate of return. Equation (11) implies that investment In general OJT in- 
creases with the firm's and the worker's discount factor (D a and D&) and the 
retention rate and decreases with its marginal cost. Because turnover rates 
of new hires are rather high, we expect that D a Pr(S)Pr(K) + Db^oGk < Db. 5 
If so, an increase in the quality of the signals available to other firms will 
increase investment in general OJT. 

1.3 Data 

An employer survey sponsored by the National Institute of Education and 
the National Center for Research in Vocational Education conducted between 
February and June 1982 provides the basis for analyzing the size and character 
of on-the-job training and testing the theory developed in the previous 
section. The survey design specified a strategy of oversampl ing finms with a 
relatively high proportion of low wage workers. 
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The respondents were the owner/manayer of the establishment, controllers, 
wage and salary administrators, and line supervisors who observed the worker's 
job performance. Each employer surveyed was asked about the training provided 
to the last employee hired prior to August 1981, current and starting hourly 
wage rates and an average rate paid to workers with 2 years of experience, and 
the performance of the new hire during the first 2-year period. The 2,264 em- 
ployers who provided answers to a series of questions concerning the last 
person hired make up the sample of employers whose hiring activity was to be 
exami ned.6 

Data were obtained on the amount of time that is devoted to training new 
employees during their first 3 months. Separate questions were asked about 
training hours spent in formal training, informal training by management, in- 
fonnal training by co-workers, and watching others do the job, 7 For the 
sample of firms and jobs, the means for the typical worker were as follows: 

t Watching others do the job--47.3 hours 
§ Fonnal training prourams— 10,7 hours 
t Informal training by management--bl.O hours 
t Informal training by co-workers--24,2 hours 

A training time index was constructed that valued and then combined the 
time invested v training activities during the first 3 months on the job. The 
management staff members who provided fonnal and informal training were as- 
sumed to be paid 1,5 times the wage of a co-worker and the trainee's time was 
valued as equal to 0,8 hour of co-worker training time. When supervisors 
and co-workers are giving informal training to a new employee, the trainee 
is almost invariably involved directly in a production activity. Employers 
report that for Infonnal training, the trainees are typically as productive 
while being trained as they are when working alone. Consequently, infonnal 
training is assumed to Involve only the investment of the trainer's time. The 
training time index is equal to 0.8 times the hours spent watching others do 
the job plus 1.8 times the hours in formal^ training plus 1.5 times the 
hours in training by management plus hours in training by co-workers. 9 The 
arithmetic mean of this index is 124 hours, implying that the value of the 
time invested in training a typical new employee 1n the first 3 months is 
about 23 percent of the output that a co-worker would produce in 3 months. 
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The survey asked the employe** (or in larger firms the immediate super- 
visor) to report on the productivity of the typical individual hired in the 
O ob after 2 weeks, 12 weeks, and at the end of 2 years at the firm. 10 The 
mean values of these indexes of reported productivity were as follows: 

• First 2 weeks— 49.0 

• Next 10 weeks--64.6 
t After 2 years— 81.4 

In most of the work to follow, it is assumed that these productivity 
indexes are proportional transformations of true productivity plus a random 
error. 11 This makes it possible to combine the estimates of time invest- 
ments in training with these productivity estimates to produce estimates of 
productivity net of training costs of each new hire during the first 3 months 
of employment. The assumption that these- productivity indexes are a propor- 
tional transformation of true productivity plus a random error is, of course, 
arbitrary. Sensitivity to the main findings concerning this assumption will 
be tested by presenting estimates of total training costs that are based on 3 
alternative assumptions: proportionate differences in productivity are in 
fact 150 percent of those reported, 50 percent of those reported and nonexis- 
tent. The general formula for these calculations is— 

(12) NP = RP-TP - CT + 1.5*MTI + MTF 

"w 520 

where 

NP = productivity net of training cost of typical new hire 

RP = relative productivity of new hire to productivity of typical 
worker with two years 1 tenure 

= .167 PR0D2i + ,833 PR0D312 i 
PRODTYP 

TP = time attempting to produce. The conservative calculation of 
training costs assumes TP = 520. Calculations using liberal 
assumptions assumes TP * 520 - TW - TF. 

PR0D2 = reported productivity of typical new hire during the first 2 weeks 

PR0D312 = reported productivity of typical hire during the next 10 weeks 

PRODTYP = reported productivity of typical worker in same job with 1 years 1 
tenure 

TW = time watching others over the first 3 months 
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TF - time spent in formal training over the first 3 months 

CT = co-worker time spent training new hire informally over the first 
3 months 

MTI ,(MTF) = management time spent training new hires informally (formally) 
over the first 3 months. 

1.4 Results 

The theory developed in section 2 predicts that even when training is 
entirely general, wage rates will rise more slowly than productivity net of 
training costs. This outcome is predicted whenever workers have Jngher rates 
of time preference than finns, or whenever there are other sources of speci- 
ficity besides specific training such as costs of transfer or the impacts of 
selective retention. This prediction contrasts with the predictions of 
Becker's theory of general human capital, Lazear's agency model, Jovanovic's 
sorting model, and Salop and Salop's self-selection model. These models all 
predict that when training is general, wage rates will rise at a rate that is 
at or above the rate of growth of productivity net of training cost. Data on 
training, reported produ:tivity , and wage rates during the first 2 years of 
tenure on a job from a sample of 1,493 recently hired workers will be used to 
test these competing theories. In order to minimize problems of recall and of 
adjusting actual starting wage rates for inflation since the date of hire, the 
sample was limited to jobs of new employees who were hired after July 1, 1980 
(e.g., less than 24 months prior to the interview). 

Employers were asked "How many of the skills learned by new employees in 
this jot are useful outside of this company*" Fifty-nine percent responded 
"almost all," 13 percent responded "most," and only 7.5 percent answered 
"almost none." This question provides us with an independent direct measure 
of the generality of the training provided by a firm. It allows us to test 
our hypotheses about relative rates of growth of wage rates and training in a 
sample of jobs that require highly general skills. The employers were next 
asked how many other local firms made use of the general skills that were 
developed in their training. This question allows a further refinement of our 
classification of jobs. The jobs that offer the most general skill training 
are defined to be those reported to have "almost all" of their skills useful 
at other firms and 16 or more other firms in the local labor market that in 
fact use these skills. Data for these jobs are presented in the first column 



of table 1.2. The second column presents data for the jobs where almost all 
of the training was usefu 1 in other firms, but here the number of such firms 
in the locality was small enough (below 16) to suggest that employers might 
have some monopsony power. The groupings for the other three columns are 
based only on the generality of the skills taught without regard to the size 
of the local market for these skills. 

The first two rows of the table present mean radios of starting to cur- 
rent or second year wage rates. Since the starting wage is a wage paid about 
a year previous to the interview, after»adjusting for inflation, only 8 or 9 
percent of the 16 percent increase reflects wage progression with tenure. 
Wage increases are similar in all of the jobs with some generality in their 
training. The wage increase in jobs offering almost no training in skills 
that are useful at other firms is much smaller and can probably be fully 
accounted for by inflation. The lack of any wage progression with tenure in 
these jobs suggests that employers pay for and receive almost all the benefits 
of specific training. 

The second panel of table 1.2 reports answers to questions about the 
number of hours devoted to four distinct training activities. Training for 
jobs with the most general training and many local competitors involves an 
average of 49 hours watching others do the job, 9.6 hours in formal training, 
52 hours in informal training by management, and 25.6 hours in informal 
training by co-workers in the first 3 months. The time devoted to training 
has a value equivalent to 147 hours of an already trained co-worker's time. 
As long as some of the skills taught are general, the required training time 
seeros to be unrelated to the reported degree of generality. However, jobs 
reported to teach almost no skills useful in other firms (i.e., have training 
that is completely specific to the firm) require less training--118 rather 
than 147 hours in the first 3 months. 

The final row in the panel reports the geometric mean of the answers to 
the question "How many weeks does it take for a new employee hired for this 
position to become fully trained and qualified If he or she has no previous 
experience in this job, but has the necessary school-provided training." Jobs 
for which only some or almost none of the skills are useful in other firms 
take t*n average of 5 or 6 weeks to learn. 
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TABLE 1 .2 



TRAINING, WAGES, AND PRODUCTIVITY OF TYPICAL NEW EMPLOYEES BY 
GENERALITY Or SKILLS TAUOhT 



Number of Skills Useful Outside This Company 

Alirost Al I 

GT 15 LT 16 

other other 

Wage, Training, and Prodjctlvlty firms firms Most Some Almost None 

Wage Rates 



Ratio starting/2 years 


.86 


.85 


.83 


.83 


.93 


Ratio smarting/current 


.88 


.89 


•88 


.88 


.90 


Hours Spent In Specific Training 
Activities In First 3 Months 












Watching others do the Job 


49.0 


50.9 


48.1 


46.3 


27.6 


Formal training programs 


9.6 


9.3 


6.3 


10.0 


7.9 


Informal training by management 


51.9 


55.8 


58.1 


53.8 


41.0 


Informal training by co-workers 


25.6 


26.9 


25.2 


22.7 


27.1 


Investment In training time 


147.1 


156.5 


148.9 


147.3 


1 18.0 


Weeks to become fully trained 


7.8 


8.3 


7.9 


5.8 


4.8 


Reported Productivity 












Ratio first 2 weeks to 2 years 


.60 


.59 


.58 


.60 


.64 


Ratio next 10 weeks to 2 years 


.79 


.79 


.78 


.81 


.83 


Ratio of Productivity Net of Training Costs 
In First 3 Months to Productivity of a 
Worker with 2 Years of Tenure 












L Iberal assumptions 


.46 


.44 


.44 


.47 


.55 


RP (true) * 0 


.72 


.70 


.71 


.72 


.77 


Conservative assumptions 












RP (true) « RP (meas.) 


.55 


.53 


.52 


.*>6 


.62 


RP (true) ■ .5 RP (meas*) 


.67 


.66 


• 66 


.68 


.72 


RP (true) * 1.5 RP (meas.) 


.42 


.40 


.38 


.44 


.52 


Number of cases 


557 


326 


192 


304 


114 



NOTE: Sample Is limited to jobs for someone hired less than 2 years earlier and for which 
alt the necessary questions on wage rates, training time, and productivity we. e answered. 
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This training seems to have the hoped for results of increasing the pro- 
ductivity of the new employees. The third panel of the table presents ratios 
those with 2 years of tenure. During the first 2 weeks, the typical new em- 
ployee at firms offering general training is reported to be only 59-60 percent 
as productive as the typical worker with 2 years of tenure and experience. 
During the next 10 weeks at the firm, the typical new employee's productivity 
is reported to be 79 percent that of a worker with 2 years of tenure. As one 
would expect, the reported productivity of new employees increases more rapid- 
ly in the first month or so than it does later. The increase in the v/orker's 
reported productivity seems to be considerably greater than the 8 or 9 percent 
increase in the worker's wage after accounting for the inflation of scale wage 
rates. 12 This occurs despite the fact that the training is reported to be 
almost entirely general and there are many local firms that use the skills in 
question. 

The bottom panel of table 1.2 prosents estimates of the ratio of produc- 
tivity net of training costs in the first 3 months of employment to the pro- 
ductivity of a typical worker with 2 years of tenure in the firm. The sensi- 
tivity of these estimates to the assumptions about the scaling of the produc- 
tivity index can be examined by comparing the rows. Our preferred estimates, 
those calculated using conservative assumptions, are in the third row of the 
panel. The conservative estimate is obtained by subtracting the value of time 
expended by others--management and co-workers--f rom the estimate of the new 
worker's productivity.13 The liberal estimate of productivity net of train- 
ing costs assumes that the trainee produces no current output when receiving 
formal training or watching others do the work, and, therefore, subtracts the 
value of the trainee's time devoted to formal training or watching others do 
the work from the previously described conservative estimate of productivity 
net of training costs. 1* The estimates are presented in the first row of 
the bottom panel. The second row of the panel presents estimates based on the 
extreme assumption that productivity per hour engaged in a nontraining activ- 
ity does not increase during the first 2 years on the job at all. Time fully 
devoted to training (i.e., the training time investment reported in ^ow 5 of 
the second panel divided by 520) is subtracted from 1 to produce the estimate 
of the productivity net of training cost ratio. 
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The fourth row of the panel presents estimates based on the assumption 
that the reports of productivity differences supplied by our respondents 
exaggerate true proportionate differences in productivity by a factor of two. 
The fifth row of the panel presents estimates that are based on the assumption 
that proportionate differences in true productivity between new and exper- 
ienced workers are 50 percent greater than those reported. These two rows 
aggregate time estimates and productivity differences using the conservative 
assumption that the lower productivity reported for new workers reflects in 
part the portion of their time that is devoted to formal training and watching 
others do the work. 

The 1982 National Employer Survey found that the time others spend 
training a new employee during the first 3 months has a value equal to 19 
percent of the productivity of a worker with 2 years of tenure. The survey 
also found that the average new employee spends 11 percent of his or her time 
in the first 3 months either watching others do the job or in a formal train- 
ing program. The survey did not, however, ask questions about the time devot- 
ed to training after the first 3 months on the job. Consequently, the ratios 
reported in the bottom panel compare reported productivity net of training 
cost in the first 3 months to reported productivity at the end of the second 
year. A calculation of the ratio of productivity net of training costs at 
these two points in time requires that the value of time devoted to training 
be subtracted from the denominator as well as the numerator. A rough estimate 
of the correction needed can be obtained by consulting a 1983 National survey 
of employers that did ask about time devoted to training in the second year of 
employment (Hollenbeck and Smith 1984). It found that in the second year on 
the job the proportion of time devoted to a full-time training activity was 
about one half of the corresponding proportion of the first month. 15 This 
means that a rough estimate of the rate of growth of productivity net of 
training costs can be obtained by dividing the numbers in the bottom panel of 
table 1.2 by 0.905 when conservative aggregation assumptions are being used 
and by 0.85 when liberal aggregation assumptions are used. 

Tests of our central hypothesis—that productivity net of training costs 
rise more rapidly than compensation during the first 2 years in a job even 
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when the training is reported to be completely general --are presented in table 
1.3. This involves testing the null hypothesis, HOt which states that the 
ratio of productivity net of training cost in the first 3 months to productiv- 
ity net of training cost at the end of 2 years, NPs/NP2yr» is equal to or 
greater than the ratio of hourly compensation at these 2 points in time, 
Ws/w2yr* The hypothesis is tested under three different maintained as- 
sumptions about the validity of our measures of relative productivity, and 
for two alternative assumptions about how to aggregate reports of trainee 
productivity and the time others devote to the new employee's training. The 
adjustments necessary to calculate estimates of the ratio of starting 2 year 
productivity net of training costs were described in the previous paragraph. 
The estimate of the relevant wage ratio, w s /w2yr» was obtained by adding 
0.08, the rate of growth of adjusted hourly wages from the second quarter of 
iy81 to the second quarter of 1982, to the waye ratio presented in the first 
row and column of table 1.2. 

The first 2 columns of table 1.3 report hypothesis tests that are condi- 
tional on the maintained assumption that the rate of growth of compensation 
and wage rates are equal. The next 2 columns of the table are based on a 
maintained assumption that compensation typically rises 5 percent faster than 
wage rates during the first 2 years on a job. 16 The 2 columns on the far 
right hand side of the table are based on a maintained assumption that compen- 
sation typically rises 10 percent faster than wage rates during the first 2 
years on a job. 

The t-statistics reported in the table imply a decisive rejection of the 
hypothesis that the rates of compensation for jobs reported to offer complete- 
ly general training rise at a rate that is equal to or greater than the rise 
in productivity net of traininy costs. The finding that, in the first 2 years 
of tenure compensation rises less rapidly than productivity net of training 
costs is quite robust. If compensation rises no more than 5 percent faster 
than wage rates, the hypothesis is rejected even when we make the truly ex- 
treme assumption that, although respondents report to the contrary, there is 
no increase in worker productivity in the first 2 years on a job. If compen- 
sation increases 10 percent faster than wage rates, the hypothesis is re 0 ected 
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TABLE 1.3 



T -TESTS OF THE HYPOTHESIS THAT PRODUCTIVITY NET OF TRAINING <r>STS RISES 
FASTER THAN WAGE RATES IN JOBS WITH GENERAL TRAINING AND MANY CONPETITORS 



Definition of NP 


^2yr 


w 2yr 


- .08 < 0 


H ' NPs 
1# *>2yr 


' H$ - .03 < 0 

w 2yr 


NPs 
Hi: — s — 

1 ^2yr 


" + .02 < 0 

W2yr 


All 
Hires 




Recent 
Hires 


Al 1 

Hires 


Recent 
Hires 


Al 1 
Hires 


Recent 
Hires 


Liberal Assumptions 


18.8 




18.4 


16.0 


15.2 


13.2 


12. C 


Conservative Assumptions 


18.4 




17.6 


15.2 


14.6 


12.0 


11.6 


RP(tme) = .5 RP (measured) 


12*1 




12.2 


8.2 


8.6 


4.3 


5.0 


RP(true) ■ 0 


7.4 




7.9 


1.9 


2.5 


NS 


NS 


Number of Cases 


676 




557 


676 


557 


676 


557 



K'OTE: The hypothesis tests assume NPj/f^yr and ,1 's /w 2yr are Independent. It Is as more likely their covar lance Is positive, 
t-statlstlcs would be even higher. The column titled Recent Hires uses statistics reported in table 1.2 and Is based on Jobs for which 
there was a hire less than 2 years ago. Ws Is the nominal starting wage of people who began work an average of a year before the 
Interview, so 0.08 wos added to W s /W 2yr In the first 2 columns. The 2 ; Ight-hard columns assume that 2 y*ars of tenure raise fringe 
benefits enou^i to Increase the rate of growth o* compensation by 10 percent. This Implies that (0.08-0.10) should be added to the 
w s^2yr when testing the hypothesis. 
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even when it is assumed that the true increase in relative productivity with 
tenure is only half of what was reported by our respondents. 

These results can be viewed as evidence that in the first year or so on a 
job the forces tending to cause wages to grow more slowly than productivity 
net of training costs are stronger than those having the opposite effect. 
This 'Is true even when the training is reported to be general. 16 The forces 
that tend to cause starting wage rates to be higher than productivity r.ec of 
training costs and therefore wage growth to be slower than the growth of 
productivity net of training costs are—workers having higher rates of time 
preference than firms and sources of job-worker match specificity such as 
sorting, costs of transfer, specific training and extra general training that 
is not recognized by others in the labor market. The forces that work in the 
opposite direction are the need to design wage structures to attract those 
with low quit probabilities (Salop and Salop 1976), and to reduce shirking 
(Lazear 1981). The great deal of specificity to job-worker matches that is 
impled by these results means that turnover is extremely costly for the 
worker, the firm, er?d society. 
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• APPENDIX A . 
Conputational fctti 

The flrn'e expected profit ttxlaltatfcm problem la written m - 
(A.l) Mm P»C(g,i)-ir 1 +D a {Pr(S)Pr(K)(F4t+h+E(c o |K)-v 2 )) 
f . •» » l . » 2 
eubject to 

U.2) 1 < »*♦ VFr(S)Pra)w 2 +(l-Fr(K))w 3 +(l-Pr(S))Fr(K)(w 3 +E(c|Q))) 
Denoting tho Lagrengean function and the Multiplier bj 1 and A, the f Irat order 
eonditlona for g, h, ej\ w 2 are aa follow: 

(A.3) -Cg 4 y»<Mj>*W> (^^E(cjK)^ 2 )4Pr(S)Pr(K)(l + ^j£i) 

♦ (l-Pr(S)Pr(K)) (vj ♦ 1^) ] - 0 

(A.«> -C, * » /<*<g»M) (^^E(cjKW 2 )4Pr(S)Pr(K)(^oM + 1)} 

♦ ^ (Ig^f^ „ 2 . „3 + (1 . fr(s))2 Prp (w 3 4E(clQ))} 

♦ 0 

(4.3) -1 ♦ A - 0 

U.6) D a (lg£y^ CrWE(cjEW 2 )4Pr(S)rrtt)( J lIS 0 M . 1)) 

♦ ^ (igggftga (w 2 + h(l)ha) . irrtti w 3 

- aagfiflM <*W|Q)) ♦ (l.Pr(S)Pra)) - 0 
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The conditional expectation! of tha random factora ara given by- 

Ktjtt - #-?-g-h T V T > dT ' 
2 3 

«U|Q> ■ CJ~ (,) U(T)dT / fr(Q). 
Than tbc partial darlvatlva* with raapact to g t b, « ara* > 

- - av 3 >?r(s) ■ o » Pr < s > . 



O 



>h f e 



vhera D R - F4g+h+E(e o |K)-v 2 

vhir* 8^ - « l -v J -I(c|Q). 

*> f c la avaluatad at w 2 -P-g-h, 
+ la avaluatad at « 2 -v S . 
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The next expressions ere important to whet follows: 

»« « »<*<y»w) . ,..3 not) , vnw> 

wW 

Substitution of tbt partial ourlvatlva. Into U.J). (A.*), and (a,..) yields 
the f.o.e. for g, h»«nd v . 
Proa the f.o.e. for g, (A. 3) 

C g " VV* 4 ?r(s)Pr w^ - ♦ 0 V ?r(K »i 

♦ v ( v 2 * (1 - pr(K » w J - V 3 4 ( * 0 - ° g > (w3+E(E l Q)) 

4 <l-Pr(S)Pr(K)){vJ - *f D Q /(l-Pr(S)))] . 
After reerrenglng terse, ve obtain the equation (6). 
<6) C g - D a [Pr(S)Pr(K) Pr(K) D R ] 

♦ D b t(l-Pr(S)Pr(K))i£ + * o 
where C R - Pr(S) D Q ♦ E(c|Q)). 

Proa (A.4) 

°h - W"k " ^^V 5 * 4 "CS)Pr(C) 

4 W* 2 " V 3 4 W- ?r < s » ^•(w'+bceIq)). 

Ihii jielde the f.o.e. for h, (7). 
(7) ^ - D a Pr(S)Pr(K) ♦ C^. 

Pros (A. 6) 

0 - V°v D K 4 <Vo /Fr(K) " 1)1 

4 V°w " 2 4 "WfrOO 4 * o w 3 - o w (» 3 +E(c|Q)) 
- <l-Pr(S)Pr(K))(*> Q /Pr(Q)>]. 
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After rearranging terms, we get (5): 

(5) 0 - D a M*Pr(K) 13^ ♦ Pr(S)Pr(K)J ♦ D b (?r(S)?r(K) - i Q GJ. 
Fron (3>, 

Substituting the explicit fan of end denoting 

D 1, Pr(8) . fi 
Dj T Frli) 

we transform the above equation to the following form: 
-(H6)w 2 - -(P+g+h+E(c o |W) - e(w*4E(e|Q) - \$$-) 

- I&Ni*brI<« 0 ll> ♦ OT (w3+E(c i Q) - fr^ 
4 D* b f (1+0) 

- P+g+h+E(c o |K) ♦ tJ§ {w 3 -(P+g+h+E(c o |K) 

Substitution of w 5 • P-T+f gives 

w 2 - P+g+h+EUjK) - jfg tT*h+g-|>E(c o |K) ♦ -p^f 1 «(e|Q) 

D-D, Pr(S) 

" dJ~ 0 ♦u+e) * 

OsIlj the reletlon, 1(C) - Pr(S)K(e|S) ♦ Pr(Q)E(e|Q) - 0, we can write 

B(e|S) as- r 

1(c|8) ..il=?^Bl£lai. 
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_ 2 

Thea.v It given by (10). 

(10) * 2 - ?+g+h+E(C o |K) - ^ lT4t+h-f+E(C o |« - E(C|S)J 
.SA *r(S) 

dT^ Tom 
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APPENDIX B 



Use of Reported Productivity Measure in the An aly ses 

The reported productivity is defined as the ratio of individual worker's 
productivity to a hypothetical best worker's productivity. Because of hetero- 
genous firms and occupations, the value of productivity scores is not directly 
comparable across firms. In calculating returns to training and productivity 
growth rates and in interpreting regression coefficients, careful treatment of 
the productivity score is needed. 

In this appendix we examine the conditions under which uses of the 
reported productivity scores in the calculation of productivity growth and in 
the regression analysis are justified. In the first section, we consider the 
cases in which there are systematic biases and measurement errors in re^rted 
(relative) productivity scores. In particular, the relationships between true 
productivity and reported productivity score is assumed to be either in linear 
form or in log linear form. In the second section, we deal with the case in 
which respondents (raters) do report the exact relative productivity of the 
worker anc only source of across firm difference is in the best worker's 
productivity. 

The productivity scores for each individual worker in the firm is 
obtained from the following question: 

Please rate your employee on a productivity scale of 0 to 100, 
where 100 equals the maximum productivity rating any of your em- 
ployees in his or her position can attain, and 0 is absolutely no 
productivity by your employee. 

The response to this question depends on the worker's position, the rater's 
(supervisor or manager's) knowledge and subjective opinion on the worker's 
performance, and reference group's (best worker's) productivity. Thus, in 
general, interfirm comparisons of productivity requires the conditions that 
ensure the productivity to be measured in a cardinal unit. 

However, in making statistical inference on particular hypotheses, for 
example, growth rate of productivity is equal to wage rate growth, cardinality 
of productivity measure 1s not required and less restrictive conditions on 
productivity scores are sufficient to derive our conclusions. 



When There I s Systematic Measurement Error 

It is reasonable to assume that the reported (relative) productivity is 
dependent on the firm specific factor, such as rater's taste and knowledge of 
the individual worker's productivity, the best worker's productivity, and 
random errors. Denoting the 'i'th workers productivity score in the 'j'th 
firm in time t by rjjt, we consider two relationships between the reported 
productivity and the true productivity. 

In the first, the relationship is in linear form. 

(1) njt = aj + bjPijt ♦ e ijt 

where pjjt is true productivity that is measured in a cardinal unit, aj is 
•j'th firm (rater) specific bias when Pij t is equal to 0, bj is the in- 
crease in reported productivity expected per unit increase in true productiv- 
ity, and ejjt is a random factor with a 0 mean. 

In order to calculate the growth rate of true productivity, (p-jjt 
Pijt"l)/Pijt " 1» ^ rom the reported productivity it is easy to see that 
the condition, aj = 0 is required. However, bj need not be identical 
across firms. 

In the second specification the relationship is in log linear form ,n (2). 

(2) log r i: j t = cj + djlogpi jt + Uij t . 

The productivity growth is defined by 

exp (log Pi jt - djlog Pijfl) - 1 

= exp [dj (log pij t - log Pijfl) + Ui jt - iMjt-1] - 1- 
Assuming the expected value of exp(u-jjt - Uijfl) is 1, the growth 
rate obtained from the reported productivity is a consistent estimate of the 
true growth rate only when dj is one. However, variations in cj will not 
cause a problem because they are cancelled out after taking difference over 
time. 

As these two examples show, the conclusion regarding the relative size of 
productivity growth rate to wage growth rate is valid if either (1) holds and 
aj = 0 or (2) holds and dj = 1. 
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In the ^egression analyses in the subsequent chapters, trie productivity 
scores appear on both left-hand and right-hand sides in linear and log linear 
specifications in various context. 

Unlike the computation of growth rates, variation in firm specific coef- 
ficients creates problems when productivity data are used in regression analy- 
sts. We examine the conditions on the coefficients in (1) and (2) that need 
to be satisfied in interpreting the estimated coefficients. We do not seek to 
"identify" the true relationship between the reported productivity and true 
productivity. Rather, we present the conditions under which the coefficients 
from regressions can be interpreted in a meaningful manner. 

• The following two cases in cross-section data are discussed first: 

• Productivity as a dependent variable 

• Productivity as an explanatory variable 

We assume that when the productivity scores appear in linear form the 
underlying relationship between the reported productivity and the true 
productivity is in linear form in (1), and when it appears in log form, the 
relationship is in the log linear form in (2). Since for both linear and log 
linear cases the required conditions are exactly the same for aj and Cj 
and for bj and dj, discussions are confined to the linear case only. 

Productivity level as a dependent variable . When the reported 
productivity is a dependent variable, the regression coefficients on the 
right-hand side variables can be interpreted as an estimate of the marginal 
effect on true productivity multiplied by bj, if bj is the same at all 
firms. However, even when bj is common across firms variations in aj may 
yield biased estimates. Bias arises when the firm specific under or 
over-statement of the productivity is correlated with, for example, the amount 
of training. If that is the case, negative (positive) association between the 
raters bias on aj and the amount of traininq causes negative (postiive) 
bias on the effect of f raining. Thus, in order to obtain an unbiased estimate 
of marginal return, variations in aj need to be uncorrelated with the 
explanatory variables. 

Summarizing the above argun.jnt, in order to test statistical significance 
of the coefficients the following conditions must be satisfied: 
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• bj is constant across firms. 

• aj is uncorrected with the explanatory variables. 

Furthermore, to interpret regression coefficients as the marginal effect of 
the explanatory variables on productivity ( P i j t ) bj mus ^ be one. 

Productivity a | an e xp1antor^_yari ab1e . The productivity scores appear 
on the right hand side of the wage, turnover, and tenure eguations. In ordpr 
to interpret the regression coefficients on the productivity scores, much more 
restrictive conditions on (1) and (2) are required than in uhe cases where 
productivity scores are treated as a dependent variable. First of all, random 
components e-j jt or Ujjt in (1) and (2) cause errors in variable bias that 
tend to understate the size of the coefficients (in absolute terms). For the 
same reason, heterogenity in aj or cj will further increase the size of 
the bias. Thus, to obtain a consistent estimate of the effect of productiv- 
ity, heterogenity and random error need to be removed from the sample. When 
there are more than two observations per firm, f irm-specif ic variations aj 
or cj can be removed by taking within firm differences. This procedure is 
discussed later in more detail. However, time varyinq random components, 
e-jjt or u-jjt, will not be removed by this procedure. The use of reported 
productivity scores as explanatory variables will result in downward bias on 
their coefficients unless measurement error is zero. Also, across firm 
differences in bj and dj are additional source of errors in variable 
bias. Only condition that removes errors in variable bias is that bj is 
constant across firms. 

Summarizing the above discussion, when productivity scores are an explana- 
tory variable the conditions needed to justify the test of statistical signifi- 
cance, test of zero coefficient, are as follows: 

• Th*re is no time varying random factor (e i jt ) - 

• Thfe is r.a firm to firm variation in aj and bj. 

• To outain unbaised estimates of true marginal effects, 

• bj must be one, but aj does not have to be zero. 

Removing across firm difference . In the regression analyses from the 
cross sectioned data heteroqeneity in productivity measures causes serious 
bias. However, if the coefficient bj in (1) is identical across firms and 
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heteroqeniety exists only in aj, and if more than two individual workers are 
observed per firm, biases in estimation can be removed by using within firm 
differences of productivity scores. 

Suppose two workers are observed in the 'j'th firm. The reported 
productivity of these two workers may be written as 

(3) r ljt = aj + b p ljt ♦ e ljt , 

(4) r 2 j t ■ aj ♦ b p 2 jt + e 2 j t . 

(3) and (4) are the relationships between true productivity and reported 
productivity for worker 1 and worker 2, respectively, aj is a 'j'th firm 
specific measurement bias and b is a common proportionate factor that 
represents increment in reported productivity associated with true 
productivity. 

When productivity is a dependent variable of the model heterogeneity in 
aj cause bias if aj's are correlated with the explanatory variables and 
even when correlations are not present, the conventional test statistics 
obtained from the OLS are invalid. 

However, the source of bias can be removed by taking the difference in 
productivity scores between the two workers. The difference is written as 

(5) r ljt - r 2 j t * b(pxj t - P 2 jt) + e ljt - e 2 ;f 

Regression of the within firm difference in productivity scores on the 
corresponding difference in the explanatory variables yields unbiased 
estimates of the coefficients multiplied by the factor of proportionality b. 
Although because of the presence of unknown factor b, the parameter estimates 
are identified only up to relative magnitude, statistical significance of the 
estimated coefficient from the OLS is valid and free of heterogenity bias. 
When productivity is one of the explanatory variables of the model, the use of 
within firm (difference) data in (5) does not remove bias because of the pre- 
sence of measurement error, e^jt - e 2 jt. 

When There is No Measurement Bia s 

Let r-jjt be the relative productivity of the 'i'th worker of the 'j'th 
firm at time t which is measured without errors. By construction r^j^ is 
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thw ratio of absolute productivity to the best worker's productivity multi 
plied by mo This relationship is written as, 

(6) r ijt = Pijt/Pj x 100, 

where P-j j t is individual worker's absolute productivity, and Pj is 
the best worker's productivity in the "j'th firm. 

Since there a. e firm-to-firm variations in Pj, comparison o f ^jjt 
across firms will not be meaningful. However, even when Pj is unknown, the 
growth rate of r^t over time coincides with the growth rate of true produc- 
tivity, so conclusions regarding relative size of growth rate in reported 
productivity score to the rate of wage rate growth are independent of the 
level of Pj. 

On the Other hand, when productivity is a dependent variable of the 
model, heterogeneity of Pj tends to bias the parameter estimates. Let the 
true model of productivity be (7). 

(7) Pi jt i XijtB ♦ e ijt 

The use of r^t in place of P-j jt in the regression is actually 
estimating (8). 

(8) r ijt = [(X ijt B + e ijt )/Pj]*100 

Without knowledge of Pj the coefficient vector 8 will not be estimated 
from the observed data. The only condition that ensures consistent estimatior 
is that Pj is constant across firms, in other words, reported productivity is 
measured cardinally and comparable across firms. Obviously, this condition 
is not satisfied by our data. 

A convenient model specification from the viewpoint of estimation is that 
true relationship is in the log form. 

(9) loqpijt = log r^t + loqPj - log 100 

= XijtB + e ijt 

After dropping log 100 from the expression the model is rewritten as (10). 

(10) log rijt = XijtB - logPj ♦ e ijt 

The functional form of this model coincides with the model in (2). In 
(10), the firm-specific factor Cj in (2) is determined by the log of the 



best worker's productivity and d\ (in (2j) is restricted to one. In the 
above expression, firm-specific heterogeneity (log Pjj appears in additive 
form. It is natural to assume that the productivity of the best worker, Pj, 
is determined as a function of observable firm characteristics such as in- 
dustry, occupation, firm size, labor market conditions, and other unobserv- 
able factors. 

Assuming that the relationship is linear in observed characteristics we 
write the relationship as follows: 

(11) ioPj = Zjir ♦ Uj, 

where Zj is e vector of observable firm specific characteristics and Uj is 
an unobservable f iru-specif ic factor. Note that some of the components of 
Zj may quite well be included in X-jjs, because individual worker's produc- 
tivity (in absolute term) should also depend upon such factors as industry and 
occupation that are also determinants of the best worker's absolute productiv- 
ity. 

Substitution of 111) into (9) yields (12). 

[12) logrij t = Xijt* - Zj* - Uj + e ijt . 

If firm-specific random factor is uncorrected with X-jjt and Zj, and 
when no element in Zj is included in X-jjt, from the regression of 
logrjjt on Xjj' t and Zj, we can obtain a consistent estimate of 0 and ir. 
If a subset of Zj is also included in X-jjt, we can only identify the coef- 
ficients in g that correspond to the variables which do not appear in both of 
Xjt and Zj. However, when Uj is correlated with Zj and Xjj C 
estimated coefficients from the rross-sectional data are inconsistent. 

In order to obtain consistent estimate of & , we need to eliminate 
unobservable effect Uj, This can be achieved if we have more than two 
observations on workers per firm. As discussed in the previous section, by- 
taking differences between the two workers in the same firm, the log of the 
ratio of the reported productivity is written as a linear function of the 
differences in the explanatory variables in (10). We, however 4 note that 
after taking differences the effects of observable firm characteristics, which 
are common for the two workers, cannot be estimated. Although our discussion 
is focused on the case in which productivity is a dependent variable of the 
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model, ths same argument is applicable to the case ii, which productivity is 
one of the explanatory variables. 

Implicit assumptions behind the discussions on the results presented in 
the tables in chapter 3 are summarized in table 1.4. When the productivity 
scoress appear in linear form, the underlying relationship is assumed to in 
linear: r-jj ■ aj + bj P-jj + e-jj and when they appear in log form 
the underlying relationship is log linear: logrij = cj + a jlogP-j j + 
Uij . 
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AS SUCTION ON THE RELATIONSHIP BETWEEN 
REPORTED PRODUCTIVITY AND TRUE PRODUCT IV ITT 
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Individual 
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3.15 
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3.16 
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(within firm) 



3.17 
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Individual 
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Individual 
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NOTES 



1. Comparisons of rates of productivity growth and rates of wage growth 

5I?tSJL?!S r ! n , assum P^ on ^hat reported productivity was a proportional 
transformation of true productivity plus a random error. During the first 6 

?J?J J:.! 6 ? orte t Pr ° du f tlv1 i>' 9™ considerably faster than wage rates. After 

ia ,rs 6 ^nths. rates of wage and productivity growth were approximately 
equal. As with Medoff ar.d Abraham, these results do not take into account 
reductions in the amount of time others spend training the new employee as the 
7°n2M ,nS h- t S nUr ;: G '°wth rates of Productivity net of tElnl? costs are 
JZI ital? rt he r h th f n 9row ! h / ates ? f Productivity alone. These results are 
yery similar to those reported in this paper and are consistent with the 
theory t.iat is developed ip section two. 

2. The assumption of asymmetric information is crucial in justifying the 
firm s dismissal decision. Ohashi (1983) considered a model in which the 
Llw* C J! 10n var i aDle s are the wage rates in two periods and the critical 
value for the second period productivity below which the worker is dismissed. 
corn„i nllil^ that when the worker is risk averse the critical value of the 
second period productivity is less than the second-period wage, and when the 
worker is risk neutral optimal second period wage does not exist. 

In the second period, however, the firm has an incentive to cheat and 
dismiss workers whose productivity is less than the second-period wage. This 
type of contract is implantable (in the sense of Grossman and Hart [1983] 
if the workers can observe their productivity in the second period and the 
iJ7..USX\? 5 heatin 9 is }dr ^ r than the gain from cheating. If the workers 
EL n 5 to observe their productivities the firm will dismiss the workers 

con^d^pH^c 1 " 1 ^,- 15 ! 16 "^!! 3 " the wage ' 1 * e " the type of contract Ohashi 
considered is not impl ementable. 

hLpI h L j t°L°L?r^^ n 2 fl '™-to-firni variations in geoeral training is made 
harder by the fact that there are thousands of types of general human capital 
only some of which will have value in a particular firm. To keep things 
simple, however, the model assumes only one form of general human capital. 

Jl;-. S il!U^ ° f qu1 V nd J IB ? f f rates typically obtain wage elasticity esti- 
mates that are considerably below one (Bishop 1981). This implies that the 
elasticities of stay and keep rates are even lower and that (D J> w 2prfKM), 
D b <fr 0 G k ) ^ very small. al>wg?rlM k - 

wn;toW k n ma £, be "rotten as Pr(K)n 0 (G k /w). Since both G k /w, the ratio of the 
worker s quasi-rent to the wage is smalt, and the wage elasticity of thP 
proportion of new hires that are kept, is small?' the third term of Hi) will 

6. Note that the sample is representative of on-the-job training provided by 
a group of employers, not the training activity associated with the employ- 
ment of a group of job seekers during a specified time frame. The sample most 
likely underrepresents larger employers if the employment of a group of job 
seekers over a specified period of time were to be considered. 
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7. In a few cases, employers reported that more than 520 hours (13 weeks 
times 40 hours a week) had been devoted to a specific training activity during 
the first 3 months on the job. Although the new hire might have received 
training from more than one supervisor, it is unlikely that two trainers were 
simultaneously in one-on-one contact with the new hire. Consequently the 
computer edit of this data changed all reports of more than 520 hours involved 
in a training activity to 520. 

8. The cost of the trainer was assumed to be two-thirds of the foregone 
productivity, since formal training often involves more than one trainee. 
Thus 1.8 = (2/3)1.5 + .8. 

9. The index was constructed under an assumption that the four training 
activities were mutually exclusive. This implies that if the sum of the hours 
devoted to individual activities is greater than 520, that a reporting error 
has occurred which overstates investment in training. In the few cases where 
the sum of hours devoted to training exceeded 520, the training time index was 
adjusted downward hy the ratio of 520 to the sum of the hours reported for 
individual activities. This procedure reduces the mean of the index by about 
10 percent. 

10. The interview questions about the productivity of recently hired employ- 
ees were intended to provide indicators of the relative productivity of one 
worker at different points in time rr two different workers in the identical 
job. They do not attempt to measure productivity in any absolute sense and 
therefore are not comparable across firms. Some of the uses made of these 
data only require that the index be correl ated with true productivity. Esti- 
mates of the magnitude of training investments that combine time inputs off 
other sta f f with the lower productivity of the trainee require an assumption 
that the index is cardinal and a proportional transformation of true produc- 
tivity p",us a random error. The questions asking for a mating cf the produc- 
tivity of particular workers have remarkably Idw nonresponse rates. Only 4.4 
percent of respondents asked about a particular new hire's productivity during 
the first 2 weeks responded with a "don't know" or refused to answer. Compar- 
ably defined nonresponse rates for other questions about the new hire were 8.2 
percent for previous relevant experience, 3.2 percent for age, 6.7 for educa- 
tion, 8.6 percent for time spent in informal training by a supervisor, and 5.7 
percent for a 3-question sequence from which starting wage rate is calculated. 
The low nonresponse rate implies that our respondents felt that they were 
capable of making such judgments and augurs well for the quality of the data 
that results. 

11. If employer reports of a worker's productivity are equal to an unknown 
constant times the worker's true marginal product plus a random error, per- 
centage differences m cell means of the productivity index can be 
interpreted as unbiased estimators of percentage differences in true 
productivity. If the variations in the productivity scores assigned by 
supervi ~s exaggerate the proportionate variations in the true productivity, 
our esti, tes of percentage impacts of recruitment source on productivity will 
be biased upward. Even though it is possible for a worker's true productivity 
to be negative, the scale was defined as h. zing a lower limit of zero. Floors 
and ceilings on a scale typically cause measurenent errors to be neyatively 
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correlated with the true value. If this were the case, the result would be an 
understatement of percentage differences between the productivity of new hires 
and workers who have been at the firm for longer. In our view, this latter 
type of bias is more likely than the former. 

12. This statement is conditional on the assumption that the productivity 
reports received from employers are a proportional transformation of true 
productivity plus a randan error. Tests of the sensitivity of the comparison 
between the growth of wage rates and productivity net of training costs to 
this assumption appear shortly. 

13. The following assumptions produce this calculation: employer reports are 
a constant times true productivity plus a random error, the managerial and 
co-worker tire reported; to be devoted to training is 100 percent devoted to 
training as reported, the managerial staff members who provide training are 
paid 1.5 times what workers with 2 years of tenure earn; and the reported 
lower productivity of new workers relative to those with 2 years of tenure 
captures the loss of trainee productivity because of training activities. 

14. The first three assumptions are the same. The fourt assumption is that 
the productivity scores that are assigned describe the trainees' contributions 
to current output when they are not engaged in training activities and when 
receiving informal training by management or co-workers. During the other two 
kinds of training activities (formal training and watching others do the job), 
the trainee is assumed to contribute nothing to current output. 

15. When the ratio derived from the 1983 survey is multiplied by the 1982 
estimate of value of training in the first 3 months, we estimate that workers 
with 2 years of tenure .^end b.5 percent of their time in formal training or 
watching others do the work and that the time others spend training him or her 
has a value of 9.5 percent of his or her productivity. One minus this latter 
figure is the appropriate correction factor for the denominator when con- 
servative aggregation assumptions are used. For liberal assumptions the 
appropriate correction factor is one minus the sum of these two figures. 

16. Compensation may grow faster than wage rates early in a worker's tenure 
if some minimum amount of tenure is necessary before pensions vest or paid 
vacation can be taken. 

17. Even when skills and training are all general in the sense of being 
useful in other firms, workers with general training will typically be more 
productive in the firm that has done the training than in other firms. This 
is because each firm is likely to require a different mix of general skills. 
The firm that does the training will concentrate on those skills it needs 
the most, some of which may not be es highly valued by alternative employers. 
Skills that would be highly valued by an alternative employer may not be 
taught because others on the staff already fulfill that f-nction or because of 
some idiosyncracy of the training firm's production techno 1 ^gy. The result is 
that the best fit between a worker's skills and the employer's needs is more 
likely to be at the firm that initially provides the training. This phenom- 
enon has the effect of giving specificity to the match even when all training 
is general and of reinforcing the tendency of wages to rise more slowly than 
productivity net of training cost. 
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2.0 THE MAGNITUDE AND DETERMINANTS OF ON-THE-JOB TRAINING 

John Bishop 

2.1 Introduction 

The 1982 employer survey is the first large-scale data set to contain 
measures of time devoted to training activities, who does the training, ana 
the reported productivity of the employees receiving this training. A 
stratified random sample of employers was drawn and then at each establishment 
one or two recent hires were randomly selected and questions were asked about 
the training they received. 1 The questions about training activities were 
for the first 3 months of employment and distinguished four different forms of 
training: (1) watching others do the job, (2) formal training prograrrs, (3) 
informal individualized training and extra supervision by management and line 
supervisors-, and (4) informal individualized training and extra supervision by 
co-workers. The employer (or in larger firms the immediate superv.sor) was 
also ^sked to report on the productivity of the typical individual hired in 
the job during the first 2 weeks, during the next 10 weeks, and at the end of 
2 years at the firm. The employ r was also asked to compare the training 
received and the productivity c the particular new hire being studied to the 
training and productivity of the "typical 11 new hire in that job. 

2.2 Magnitude and Distribution 

The analysis reveals several points about magnitude and cost of the on- 
the-job training received by new employees. During the first 3 months, the 
typical new hire spends an average of 47.3 hours watching others do the job, 
10.7 hours in formal training programs, 51 hours receiving informal training 
from supervisors, and 24.2 hours receivinq informal training by co-workers. 
How do the costs and consequences of initial on-the-job training vary by oc- 
cupation, industry, establ i shment size, previous relevant job experience, age, 
and schooling of the employee? First, the gross associations between these 
job and worker characteristics and training intensity—the share of the 
worker's potential productivity that is devoted to training in tfe first 3 
months--are examined. Then multivariate models of the determinants of the 
length and intensity of training are presented. 
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Occupation 

The impact of one's occupation on the amount of on-the-job trai nng typi- 
cally received by a new employee is examined in table 2.1. The first four 
rows of the tabie describe how tne average number of hours devoted to four 
distinct training activities during the first 3 months after being hired 
varies by occupation. Even jobs that are thought to require little ski 11-- 
such as service jobs— seem to involve a considerable amount ot training during 
the first 3 months: an average of 33 hours of watching others, 5.7 hours of 
formal training, 35 hours of informal training by managanent, and i7 hours of 
training by co-workers. Other occupations devote considerably more time to 
training. The distribution o* training activities is similar across occupa- 
tions however. The typical trainee spends most of his training time watcning 
others do the job or being shown the job by a supervisor. Roughly, equal 
amounts of time are spent in each. Informal training by co-workers is tne 
next most important factor, and formal traiMng provided by specialized 
training personnel accounts for only 5 to 10 percent of the time the new hire 
is engaged in a training activity. 

The fifth row of the table summarizes this information into an estimate 
of investment in training during the first 3 months on the j^b. The index 
values the time that managers, co-workers and the trainee devote to training 
and express it in terms of hours of trainee time. 2>3 Training investment 
for service jobs is estimated to be 13U hours implying that the time invested 
in training a typical newly hired service worker in the first 3 months is 
equal in value to about 2, percent (130 hours/520 hours) of that worker's 
potential productivity during that period. Investments in training are 
uui.siaerdu'.y greater in other occupations. Retail (ancJ service sector) sales 
an^ blue collar jobs have a mean index of 185 and 200 hours respectively or 
35-38 percent of the new emDloyee's potential productivity. Clerical jobs 
typically required the equivalent of about 300 hours of training or about 45 
percent of the new worker's potential output. Professional, managerial, and 
nonretail sales workers required the equivalent of about 300 hours of 
on-the-job training or nearly 60 percent of the new worker's potential 
output. 
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TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES 

BY 

OCCUPATION 



Profes- 
sional 



Mana- 
geral 



Sales 
not 
Retail 



Retail 

Sales Clerical 



blue 
Col I ar 



Hours Spent in Training in First 3 Months 

Watcmny others do the job 
Formal training programs 
Informal training by management 
Informal training by co-workers 

Investment in Training Time 

Weeks to become fully trained if 
no previous experience 

Increase in Repotted Productivity [%) 

Betw. first 2 wks. Ik next 10 wks. 
Betw. first 3 mo. & end of year 2 

New Hire Productivity Penality as a % of 
Productivity of Wkr. with 2 Yrs. Tenure" 

Li beral assumptions 

Conservative assumptions 

Ul traconservative assumptions 

Increase in Real Wage in First 2 Yrs. (%) 

Number of cases 



Service 



6U.U 


65. U 


82.8 


39.2 


5U.4 


48.1 


32.7 


y J 


12.1 


23.9 


8.2 


13.5 


9.1 


5.7 


76. b 


80.4 


71 .8 


48.5 


54.6 




■IK \ 


31.8 


23.1; 


33. S 


23.9 


26.2 


26.8 


16.7 


293 


295 


350 


185 


235 


20U 


130 


11.1 


13.4 


9.2 


6.5 


6.7 


9.0 


3.4 


28 


32 


5U 


30 


4U 


32 


28 


38 


33 


36 


25 


32 


23 


17 


69 


69 


74 


51 


60 


50 


39 


58 


56 


59 


44 


5U 


42 


33 


43 


43 


43 


32 


37 


30 


23 


b.O 


7.7 


22.6 


9.7 


11.5 


11.5 


3.7 


95 


112 


76 


2U3 


429 


649 


334 
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The sixth row of the table reports the geometric mean of the answers to 
the question "How many weeks doe* it take for a new employee hired for this 
position f- become fully trained and qualified if he or she '.as no previous 
experience in this job but has the necessary school-provided training?" 
Service jobs are reported to require an average of only 3-4 weeks of train- 
ing, retail sales, and clerical jobs slightly under 7 weeks and professional 
and managerial jobs over 1U weeks. 4 

This training seems to have the hoped for result of increasing the pro- 
ductivity of the new employees. The survey isked the employer (or in larger 
firms the immediate supervisor) to report in the productivity of tne typical 
individual hired in the job after 2 weeks, 12 weeks, and at the end of 2 years 
at the firm. 5 The reported productivity of new employees increases quite 
rapidly (by roughly one-third) during the first month or so at the firm (see 
row 7). 6 Despite the mich greater time interval, the percentage increases 
between the first quarter and the end of the second year (see row craft) are 
smaller than those during the earlier period for blue-collar, service, cleri- 
cal , and sales jobs. For these occupations, training investments and learning 
by doing seem to be large in the first few months on the job but diminish 
rauidly thereafter. In the higher level, inanageria 1 ana professional jobs 
reported increases in produ:ti vity are larger between the 3d and 24th month 
than in cne 1st fa* months. This reflects the more prolonged training per- 
iod for tlese occupations. The occupation that devotes the least time to 
training— the service occupation—is also the occupation with the smallest 
increase in productivity with tenure. The reported productivity of service 
workers improves an average of 28 percent in the first month or so and a 
further 17 perce-.t in the next a months. Occupations for which a lot of una 
is devoted to training i> the first 3 months— nonretail sales workers, 
professionals, clerical workers, and managers— also seem to have larger than 
averace increases in reported productivity as the worker gains in tenure. 
Clerical workers, for instance, are i .ported to be improving their 
productivity by 40 percent in the first month or so and by an additional 32 
h ercent by the end of the second year on the job. 

One of the consequences of he heavy investments in the training of new 
hires is that new employees make significantly smaller contributions to the 
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firm's current output than workers who have been with the firm for a couple of 
years or more. The time specifically devoted to formal and informal training 
activities is not the only penalty incurred when a new employee is hired. In 
most jobs, skills are developed and refined through practice. Learning by 
doing as it is called may not actually involve spending time away from a dir- 
ectly productive activity. It is costly, nevertheless, for new workers are 
less productive than experienced workers. Thus the productivity penalty when 
a new worker is hired has two components: training investments and the lower 
productivity of the new worker and the time required to raising the new work- 
er' s producti vity. 

tstimates of the short-run productivity penalty when a new worker is 
hired are presented in the ninth row of the table. This figure is one minus 
the productivity net of training cost of a typical new hire (see equation (12) 
on page 1-17). This number provides a rough guide to the magnitude of the 
adjustment costs associated with expansions carried out by hiring additional 
workers rather than by scheduling extra hours. We saw in the previous chapter 
that the other major component of adjustment costs--recruitment and selection 
costs--tend to amount to only about 1 percent of a year's output by an exper- 
ienced worker. The new hire productivity penalty is much larger. During just 
the first 1 months, it is equivalent in value for services workers to an aver- 
aye of about 1 month's output by an experienced worker. For professional, 
managerial, and salespersons outside the retail and service sec or, the pen- 
alty averages about 1.65 months of output by experienced workers. The large 
magnitude of these costs helps explain why employers tend to hire new em- 
ployees only when the increase in demand is perceived to be long lasting. 

Establishment Size 

The relationship between establishment size and t r u,niny is curvilinear 
(see table 2.2). The very largest and very smallest (10 or fewer employees) 
establishments invest the greatest amount of time in training. The very 
smallest establishments invest 43 percent of a new hire's potential pro- 
ductivity (224 hours) during the first 3 months in training, whereas the next 
largest size category (11-50 employees) invests only 35 percent of the new 
hire's time. Those vith more than 200 employees invest 48 percent of the new 
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TABU 2.2 

TKAINING AMU PRODUCTIVITY GriOWTH OF TYPICAL NtW EMPLOYLE 

BY 

ESTABLISHMENT SIZF 



0-10 11-50 51-200 201+ 



Hours Spent in Training 
in First 3 Months 

Watching others do the job 
r ormal a-ning programs 
Ivtc . il training by management 
Informal training by coworkers 

Investment in Trainl nn Time 

Weeks to become fully trained if 
no previous experience 

'^cre a se in Reported Productivity (%) 

Betw. first 2 wks. & next 10 wks. 
betw. first 3 mos. h end of year 2 

New Hire Productivity Penal ity as a % of 
Productivity of Wkr with 2 Yrs. Tenur e 

Liberal assumptions 

Conservative assumptions 

Ul traconservative assumptions 

Increase in Real Wage in 
First 2 Yrs7 T%] 



Number of cases 



NOTE: Sample is limited to jobs for whicn all the necessary questions on *age 
rates, training time, and productivity were answered. 
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48.7 
11.8 
59.1 
23.3 

224 
8.1 



45.4 
7.4 
44.4 
24.3 

1835 
6.4 



48.3 
9.2 
52.8 
27.5 

213 
6.1 



55.4 
17. U 
48.0 

"\4 

248 
8.3 



29 
26 



33 
24 



37 
2b 



49 
34 



.55 
.46 
.34 



.50 
.42 
,3U 



.5b 
.4b 
.34 



.61 
.51 
.37 



12.1 
792 



7.3 

678 



8.7 

296 



9.6 



123 



hire's tune m training. The curvi linearity remains when other determinants 
of training are controlled. Reflecting the pattern of investment in training, 
wage increases also exhibit a curvi li t pattern being bigger in the very 
smallest and very largest establ lshfiiwn. ». 

Reported increases in productivity do not, however, have a curvilinear 
pattern. Rather there is a consistent tendency for the reported increases in 
productivity to be larger at the larger establ ishments. The very smallest 
c ;tabli shments report a 29 percent productivity increase in the first few 
months and an additional 26 percent increase by the end of the second year* 
The largest establ i moments report a 49 percent increase in the first few 
months and a 34 percent increase during the n^xt 21 months. Such a dramatic 
cont r ast between the pattern of training investments (input) and training 
outcomes is unusual. The relationship between training investment measured in 
time units, I, (line 5 of tables 2.1-2.7 and returns to that investment, #P, 

i 

•** (line 7 or line 8) is described by— 

(1) A#P - r t 9 t I 
where 

jp r*t is the rate of return to training of slayers, and 

9t is the opportunity cost of time devoted to training. 

JD The lowers/I of tiny establishments implies that either they nave a lower 
r t or a lower 9t. It is unlikely th*t tiny establishments have lower 
r t for they have higher turnover and poorer access to capital markets. Thi 
probable explanation of their smallA#P/I a lower opportunity cost of time 
devoted to training. Opportunity costs are probably lower because small 
estab I i shments are unable to s;vead the risk of stocastic demand as well as 
'arger establishments and so must typically operate with a higher ratio of 
capacity (staff on hand) to demand (staff interacting with a customer or 
engaged in production). Scheduling of training is also probably mor^ flexible 
so training can be done during periods of slack wcr'' whet* oppo r tunity costs 
are low. 

en stry 



ERIC 



Industry has a major impact on investments i n training (sep table 2.3). 
Mining (primarly co<?l mining in this sample), retail, and construction em- 
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TABLE 2.3 



TRAINING AND PRODUCT! VI TY GROWTH OF TYPICAL NEW EMPLOYEES 

BY 

INDUSTRY 



Typ leal New E I oyees 



MJnlng Const. 



Manu f . 



Trans. Whole- 
Ut! I Itles sale 



Other 

Reta! I Finance Service 



ro 
i 

oo 



Hours Spent In Trt.nlng In First 3 Months 

Watching others do the Job 
Formal training programs 
Informal training by management 
Informal training by co-workers 

Investment In Training Time 

Weeks to become fu I ly trained Jt* 
no previous experience 

Increase In Reported Productivity if) 

Betw. first 2 wks. & next 10 wks. 
Betw. first 3 mos» <* end of year 2 

New Hire Productivity Penality as a j of 

Productivity of Wkr with 2 Y rs» Tenure 

Liberal assumptions 
Conservative assumptions 
Ultraconservat Ive assumptions 



Increase In Real Wage H First 2 Yrs (t) 



Number of cases 



66.2 


47.7 


53.0 


51 .2 


55.1 


36.2 


76.5 


49.6 


10.5 


3.2 


10.9 


3.9 


14.7 


5.7 


19.8 


12.5 


31 .8 


47.2 


52.8 


47. 3 


56.0 


50.0 


59. 3 


54. 3 


16.5 


20.2 


32.4 


25.4 


28.3 


22.6 


33.3 


21.8 


163 


180 


231 


189 


248 


175 


309 


214 


3.4 


1 1.6 


8.8 


6.7 


3.3 


5.8 


9.9 


6.5 


13 


21 


43 


32 


41 


31 


45 


31 


13 


21 


27 


27 


31 


23 


39 


25 


.40 


48 


56 


52 


60 


49 


70 


54 


.28 


39 


47 


44 


50 


42 


57 


45 


.21 


29 


34 


32 


36 


30 


41 


33 


2.1 


8.3 


10.9 


9.6 


16.2 


8.3 


9.7 


9.4 


36 


140 


247 


75 


1P6 


596 


130 


480 



NOTE: Sample Is limited to jobs for which all the necessary questions on wage rates, training time, and productivity were 
answered. 
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enployers give their new employees the least training. In mining and retail 
jobs, the explanation seems to be that little training is required. It was 
reported that a worker with no previous experience would become fully trained 
and qualified in only 2.4 weeks in mining and only 5.8 weeks in retail jobs. 
Construction workers require 11.6 weeks to become trained, so the small in- 
vestment by their employers reflect the fact that most new hires already have 
been trained on previous jobs. The industries th?t offer the greatest amount 
of training are financial services, wholesale, and manufacturing. The indus- 
tries that offer the greatest amount of training also seem to experience the 
largest increase productivity over the course of the first months and years on 
the job. The impact of industry on training when occupation and other charac- 
teristics of the job and worker are controlled will be examined in a later 
section. 

Relevant Work Experience 

The impact of previous relevant exoerience on training requirements is 
outlined in table 2.4. For those with less than 1 year of previous relevant 
experience, training investment is 45 percent of the new hire's potential 
productivity. When the new hire has 1U years of previous relevant experience, 
training investment averages 29 percent of potential productivity. This oc- 
curs in the face of u strong tendency for the jobs obtained by those with a 
great deal of relevant experience to be jobs that require a considerably 
longer training period. Clearly, when employers fill a job that requires a 
^ great deal of training of worker with no previous experience, they tend to 

CJ> give ^reference to candidates that because of their previous experience are 

less costly to train. Note also that jobs filled by new hires with greater 
02 previous relevant experience tend to pay better (see line 10). 

The pattern of productivity and wage increase follow the pattern of in- 
vestment. Those with the least experience start out considerably less pro- 
ductive, tut their productivity grows from this lower base at a faster rate. 
Their woge rates start lower but rise faster. The new hires with more than 10 
years of previous experience, start ou. more productive and being paid high- 
er wages. Their productivity rises but at slower rates, and they receive no 
increase in their real wages. ^ 
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TABLE 2.4 



TRAINING AND PRODUCTIVITY GROWTH OF T'PICAL NEW EMPLOYEES 

bY 

PREVIOUS RELEVANT EXPERIENCE 



Typical New Employees 


None 


Under 
i 

Year 


1-3 
Years 


3-5 
Years 


5-10 
Years 


Mere 
Than 1( 
Years 


Hours Spent in Training in hirst 3 Months 














Watching others do the job 


49. b 


• v 


47.0 


39.3 


43.6 


35.4 


Formal training programs 


11.0 


11.2 


6.2 


11.4 


11.1 


4.9 


Informal training by managanent 


51.7 


60.9 


47.0 


43.9 


56.7 


41.6 


Informal training by coworkers 


26.9 


27.1 


24.1 


19.5 


21.2 


18.7 


i nv cb uiicn l in 1 1 a i n i ny mihc 




9/1 9 


loJ 


1 71 


9n*s 


1 AQ 


Weeks to become fully trained if 














no previous experience 


6.3 


7.0 


6.7 


9.1 


8.6 


11,1 


Increase in Reported Productivity (%) 














Betw. first 2 wks. & next 10 wks. 


37 


3b 


27 


29 


29 


29 


Betw. first 3 mos. & end of year 2 


30 


29 


21 


19 


21 


21 


New Hire Productivity Penality ' s a % of 














Productivity of Wkr with I Yrs. Tenure 














Liberal assumptions 


.5b 


.60 


.dH 


48 


51 


45 


Conservative assumptions 


.47 


.50 


.40 


40 


43 


38 


Ul traconservative assumptions 


.34 


.36 


.29 


29 


o2 


27 


Wage Rate 














Current wage 


$ 4.66 


5.05 


5,62 


6.91 


6.42 


7.90 


Increase in real wage 


13.9 


10.8 


8.2 


4.7 


4.7 


0.0 


Number of cases 


699 


382 


404 


124 


193 


96 



NOTE: Sample is limited to jobs for wh:ch all the necessary questions on wage rates, training time, 
and oroductivity were answered, 
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Age 

The association between traminy received and the aye of the new hire is 
described in table 2.5. Tne relationship is curvilinear. It is the 2b-2^- 
year-old aye group that obtains jobs offermy the yreatest amount of traininy 
to typical new hires--235 hours. Teenagers typically take jobs requiring 
about 206 hours, and those workers over 4U typically take jobs requinny the 
least traini ng--l56 hours. Productivity growth and wage increases seems to 
follow on an irregular pattern that is rouyhly curvilinear with a peak in the 
20-24 age group. The average wage of a worker with 2 years o' tenure in the 
firm is curvi linearly related to age with the peak in the ?u-39 age bracket* 

Schooling; Type and Amount 

The relationship between type and amount of schooling of the new hire and 
the on-the-job training typically received by the typical worker is explored 
in table 2.6. Une would expect schooling to be positively related to the rate 
at which a new hire can learn new skills. This leads one to hypothesize that 
employers will tend to select the better educated job applicants for jobs that 
require a great deal of training. When the job being filled will require a 
great deal of training it the new hire fras no experience, we would also expect 
employers to attempt to reduce training costs by giving preference to the 
graduates of relevant vocational training programs. 

Both of these hypothese; are supported by the data. People with more 
schooling and with a vocational component to their r looling take jobs that 
f ^ have longer training periods for inexperienced workers and that offer more 
u ^ intensive training during the first 3 months on the job. High school drop- 
;^ outs with no vocational training typically get jobs in which training invest- 
* ; ments in the first 3 months are only 22 percent of the new hire's potential 
< productivity. Graduating from high school raises training to 38 percent of 
the new hire's potential productivity. Getting vocational training in high 

* o 

^ school raises training to 47 percent of potential productivity and vocational 
education at a 2-year college or technical institute raises it further to 52 
percent. College graduates with a liberal arts degree get only slightly more 
training--54 percent of their potential productivity. College graduates wno 
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TAtSLE 2.5 

TRAINING AND PRODUCTIVITY OF TYPICAL NEW EMPLOYEES 

bY AGE 



Typical New Employees 



Hours Spent in Training in First 3 Months 

Watching others do the job 
Formal training programs 
Informal training by management 
Informal training by coworkers 

Investment in Training Time 

Weeks to become fully trained if 
no previous experience 

Increase in Reported Productivity 

Betw. first 2 wks. & next 10 wks. 
Betw. first 3 mos. & end of year 2 

New Hire Productivity Penality as a % of 
Productivity of Wkr with 2 Yrs. Tenure 

Liberal assumption* 
Conservative assumptions 
Ultraconservative assumptions 

Wage Rate 

Current wage 
Increase in real wage 

Number of cases 



16-19 



20-24 



43.7 

54.7 
23.8 

20b 



b.b 



33 
27 



53 
45 

33 



$ 4.12 
11.8 

34b 



52.6 
7.B 
52. B 
29.4 



220 



7.4 



38 
29 



57 
47 
34 



5.25 
12.1 



25-29 



52.0 
17.2 
58.4 
23.1 

235 



7.4 



30 
24 



56 
46 
34 



5.84 
9.3 

409 



45.5 
12.1 
45.9 
23.3 

192 



8.2 



31 
23 



bl 
42 

32 



6.20 
7.5 

332 



40+ 



38.9 
2.9 
42.3 
20.4 



156 



7.0 



28 
23 



46 
39 
28 



5.80 
3.6 

229 



NOTE: Sample is limited to jobs for which all the necessary questions on wage rates, training time 
and productivity were answered. 
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TABLE 2.6 



TRAINING AND PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES 

BY 

SCHOOLING 



Typical New Employees 



LT 12 

No 

Voc Ed Voc Ed 



12 

No 

Voc Ed Voc Ed 



13-15 

No 

Voc Ed Voc Ed 



16+ 

No 

Voc Ed Voc Ed 



Hours Spent In Training In First 3 Months 

Watching others do the Joh 
Formal training programs 
Informal training by management 
Informal f * by co-workers 

Investment In Tra1n?ng Time 

Weeks to become fully trained If 
no previous experience 

Increase In Repcrted Productivity {%) 

Betw. first 2 wks. & next 10 wks. 
Betw. f1rs+ 3 mo. & end of year 2 

New Hire Productivity Penality as a % of 

Productivity of Wkr with 2 Yn>. Tenure 

Liberal assumptions 

Conservative assumDtlonc 

Ul traconservative assumptions 

Wage Rare 

Current wag 3 
1ncrea<?e In real wage 

Number of cases 



30.2 


25.6 


56.4 


45.6 


61.3 


49.0 


84 


67.1 


4.5 


5.4 


17.3 


7.3 


19.3 


1 5.7 


10.7 


8.3 


40.0 


31.6 


53.4 


54.0 


62.4 


51.7 


6B.7 


68.9 




1 "7 ~* 
1 /• 


31 .3 


Z3.5 


26. 4 


23.8 


27. 1 


23.9 


158 


1 16 


246 


199 


269 


226.5 


293 


279 


6.5 


4.2 


1.7 


6.3 


11.1 


7.3 


12.4 


11.3 


33 


24 


?8 


35 


34 


38 


35 


37 


33 


17 


2b 


24 


28 


30 


33 


41 


51 


36 


58 


52 


63 


58 


68 


70 


45 


31 


48 


44 


51 


48 


54 


58 


4') 


31 


48 


44 


51 


48 


54 


58 


4.20 


4.26 


5.68 


5.16 


6.19 


5.35 


7.65 


5.37 


17.1 


9.2 


1 1.3 


8.7 


10.6 


1 3.6 


8.9 


7.9 


46 


154 


284 


82 3 


134 


205 


47 


105 



NOTE: Sample Is limited to Jobs for which all the necessary questions on wage rates, training time, and produd Ivlty were 
answered. 
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concentrated on vocational subjects such as engineering or business receive 
the yreatest amount of on-the-job training— 56 percent of a much higher 
potential productivity. 

Productivity growth with tenure seems to be greatest in jobs normally 
filled by workers with many years of schooling. Although productivity 
increases for vocational program graduates with 12 or more years of schooling 
af£ respectable, graduates of nonvocational programs generally had slightly 
higher rates of productivity increase despite their somewhat smaller amounts 
of^training investment. The productivity of vocational program graduates 
probably grows more slowly because they start from a higher base. Evidence 
fofc their starting from a higher base is pro" ed by the hiyher wage rates 
they are able to command. Graduates of high school vocational programs enter 
jpb$ with 10 percent higher wage rates than high school graduates that did not 
socialize. For those with 13-15 years of schooling, the wage premium for 
vocational training is lb percent. College graduates with degrees in engi- 
neering, business, or some other vocational suDject receive a 41 percent 
higher wage than liberal arts graduates. 

2.3 The DetenTiinants of Training 

The amount of training that is provided to typical new hires is influ- 
enced by the character of the job and the firm. Two different indicators of 
training investment are analyzed in a multivariate framework. The answer to 
the question; "How many weeks does it take for a new employee hired for the 
position to become fully trained and qualified if he or she has no previous 
experience in this job but has the necessary school-provided training?' 1 is the 
first indicator studied. The second is an estimate of the value of the time 
devoted to training during the first 3 months a worker's tenure at a firm. 
Tabl° 2.7 presents the results of the regressions predicting the logarithm of 
the two measures of training investment. Multiplying a coefficient by 100 
gives an estimate of the percentage impact of a right-hand side variable. 

Both of the measures of training analyzed are indicators of the resource 
co*t of training a particular individual and not of the learning that has oc- 
curred as a result of the training. Factors that raise the payoff to train- 
ing could be expected to increase both the cost of training (input) and the 
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TABLE 2.7 

THE DETERMINANTS OF THE TRAINING OF THE TYPICAL NEW HIRE 



Loy Training 
Log Weeks to Intensity 





Become Ful ly 


in 


First 


Characteristics 


Trai ned 


3 


Months 


Job Cha ra r t pr i i r ^ 










Importance of vocational education 


.413 


(4.6) 


.366 


(6.5) 


Specific vocational preparation 


.021 


I • ') 


.017 


j .6) 


General educational requirements 


.257 


(3.8) 


.051 


( .»} 


V/ 1 CI ILul 


-.505 


(4.4) 


• 60/ 


(C.J) 


Sales 


-.224 


1.4) 


.616 


14.1) 


Ketail sales 


-.039 


( -2) 


.419 


(2.7) 


Professional 


-.519 


(3.0) 


.093 


( -5) 


Managerial 


-.327 


(1.9) 


-.083 


( -5) 


Servi ce 




/t 1 \ 

[v. 1 ; 


.026 


( -3) 


Craft 


.042 


( -4) 


.029 


( -3) 


1 ou rn<it of msrhinp 

L>*y LU Jl V/l 1 ltd \~ 1 1 1 M \Z 


.080 


(4.4 






Hours per week 


.013 


(3.7) 


.019 


(5.6) 


Temporary job 


-.287 


(3.3) 


-.290 


(3.7) 


Piece rate or commiss.on 


.057 


( .4) 


-.170 


(1.2) 


Partial incentive 


.081 


( -8) 


.091 


( -9) 


Trainee Characteristics 










Pronortion unripr ?H 


-.041 


( -3) 


/Mil 


w - * ) 


Proportion union 


.078 


( -6) 


-.074 


( -6) 


Propor v n construction union 


-.038 


( -1) 


-.372 


(1-4) 


Employer Characteristics 










Log establishment employment 


-.133 


(1-7) 


-.171 


(2.3) 


Log employment squared 


01 8 


\x • i } 


.029 


(2.8) 


Log ratio firm/establishment anployment 


-.016 


( -7) 


.056 


(2.5) 


Proportion white ^u. 


.418 


(4.0) 


.452 


(4.3 


Proportion craft 


.830 


(5.2) 


.287 


(2.2) 


Sales growth last 2 years 


-.873 


(3.2) 


.092 


( -4) 


Sales growth last 2 yea~ s if positive 


.926 


(3.0) 


-.070 


( -2) 


Market Characteristics 










Hard-to-find reliable unskilled woncers 


.109 


(1.4) 


.214 


(2.8) 


7-kj alter employers using same skills 


-.016 


( -9) 


-.043 


(2.5) 


Log labor market size 


-.002 


( .1) 


.038 


(1.7) 


Standard error of estimate 


1.468 




1.348 




K squared 


.202 




.159 





NOTE: The models also contained dummies for industry (construction-mining, manu- 
facturing* transportations-utilities, finance-services), the local unemployment 
rate, the growth rate of employment in the labor market, and the proportion of 
all jobs that are part-time. T-statistics are in parentheses to the right of 
O the coefficient. 



learning (output) that results. A reduction in the cost of training because 
the workers hired are fast learners, or the firm has developed an especially 
effective method of training, can be expected to induce the firm to set higher 
learning objectives. Either the goals for the level of skill to be achieved 
wiT. be raised, or the minimum hiring standards for previous experience in the 
field (and entry-level wages) will be lowered. Cost reductions of this type 
have an ambiguous effect on the time that is devoted to training. If the 
firm's response to such a cost reduction is to increase its learning objec- 
tives only slightly, an increase in the efficiency of training will lower both 
the time and money cost of training an i nli vi dual . If, however, the firm's 
response to its being 20 percent more efficient at teaching skills is to raise 
its learning objective by more than 20 percent, the cost of training new hires 
would go up. In trie first case, demand for training is inelastic; in the sec- 
ond case, it is elastic. 

Under certain assumptions, the elasticity of demand for training can be 
calculated by observing the degree to which training rises when the typical 
weekly hours of the job increase. When such a calculation is perfonned, de- 
mand turns out to be inelastic. Firms that are 20 percent more efficient at 
teaching a skill do try to teach more, but they do not increase their learning 
objectives by the full 20 percent. As a result, firms that are particularly 
efficient at training can and in fact do spend less time on the activity than 
firms of only average efficiency. One way a firm can be particularly effic- 
ient at training is by niring fast learners and already trained and exper- 
ienced workers. An inelastic demand for training implies that firms which are 
unable to recruit fast learners will typically have to devote more time to 
training. The study finds support for this prediction because the firms that 
hired many worker* under the age of 25 and reported that reliable unskilled 
workers were hard to find did indeed spend more time training their workers 
than other firms. 

The other determinants of training included in the model are indicators 
of demand for and the payoff to training (not indicators of cost), so the 
estimates <<pact of a variable on training cost will generally be a reasonable 
proxy for its impact on learning as well. When one looks across jobs rather 
than across the occupants of a particular job, theory and the empirical work 
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of others predict that on-the-job training is compl ementary with capital, 
complanentary with the skill level of other workers in the firm, and comple- 
mentary with previous general and occupationally specific training of new 
hires. All of these hypotheses are supported. Workers who use expensive 
machinery typically receive a greater amount of training than other workers. 
The skill level of other workers seems to have a positive effect on training. 
Evidence of this is the large positive effects on the amount of training of 
workers at a f i rm that has many craftsworkers and/or many white-collar work- 
ers. 

Jobs for which previous school-provided vocational training is important 
in selecting new hires tend to involve much more training on-the-joD than jods 
for which previous school-provided training is not important. Jobs that are 
considered to require an extensive general educational background also typi- 
cally involve longer periods of on-the-job training. These results imply that 
students who take more years of schooling and who obtain vocational training 
typically find jobs that offer greater on-the-job training as well. When they 
are filling jobs that require a great deal of training, employers are pa r tic- 
ularly interested in hiring applicants with a strong educational background. 

The expected number of hours tne new hire is likely to be working at the 
firm positively impacts training. Temporary jobs offer significantly less 
training. Full-time jobs offer more. One would expect turnover to be higher 
in a position in which many other local employees could make use of the skills 
required. As expecteu, such jobs offered less training. 

The size of an establishment effects the amount of time that is devoted 
to training. Large firms and very small firms spend the greatest amount of 
time training new employees. Two offsetting effects account for this: (1) 
large establishments have low turnover, which raises the payoff to training 
and therefore the level of training, and (2) in establishments with on^ a few 
employees, fewer opportt ities for specialization exist so employees must be 
taught a broader range of skills. These two effects increase the payoff to 
training. Periods of slack activity (e.g., no one in the store) ai e probably 
more frequent in these very small establishments. During slack periods, the 
opportunity cu*t of time devoted to training is probably quit^ low This can 
be expected to increase the time devoted to training* 
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1. In tne bulk of the sample, the respondent was the owner/manager of the 
establishment. In large organizations, the primary respondent was the person 
in charge of hiring, generally the personnel officer. When the primary re- 
spondent was unable to answer a question, he or she was asked if someone else 
in the organization would have the information and that part of the interview 
was completed with this other official. Other respondents were: controllers, 
wage and salary administrators, and line supervisors (for questions about a 
particular recent hire). 

2. Our employer respondents reported that workers with 2 years of tenure in 
the job averaged between 22 and 50 percent (depending on occupation and other 
worker characteristics) more productivity than new hires during their first 3 
months on the job. This ratio was calculated for each job/worker category and 
used to place a relative value on co-worker time devoted to training. The 
management staff members who provide formal and informal training were assumed 
to be paid 1.5 times the wage of co-workers. Formal training involves both 
the trainer and trainee's tune. Sometimes *t one-on-one and sometimes 
training is done in groups. It was assumed that the average ratio of trainees 
to trainers was two and that the value of the trainer's time (including 
materials cost of training) was twice the wage of a co-worker with 2 years of 
tenure. When supervisors and co-woncers are giving informal training to a new 
employee, the trainee is almost invariably directly involved in a production 
activity. Employers report that for informal training, the trainees are 
typically as productive while being trained as they are when working alone. 
Consequently, informal training is assumed to involve only the investment of 
the trainer's time. Thus in units of co-worker time, the value of trainer 
time is 1.5 (informal training time by managers) plus formal training time 
plus co-worker training time. Trainer time is then added to trainee time to 
get total investment equals time watching others plus formal training time 
plus (ratio of reported productivity of experienced [2 yrs] and inexperienced 
employees) (trainer time). The use of the ratio to estimate the relative 
productivity implicitly involves an assumption that the productivity reports 
received from employers are a proportional transformation of t^ue productivity 
plus a random error. The unknown factor of proportionality can be different 
for every job, every firm, and every respondent, but a single respondent al- 
ways uses the ;ame proportionality factor when answering our qu^tions. If 
alternatively it was assumed that these reports exagerate the rate ot growth 
of productivity with tenure by a factor of 2, estimates of training investment 
would be 15 percent lower. Comparisons across occupations or of new hires 
with different qualifications would not change appreciably. 

3. The Becker-Mince- definition of investment in on-the-job training is the 
difference between the new hire's productivity net of training costs in a O ob 
that others learning opportunities and that same worKer's wige in an alter- 
native job that results in no learning or training. Investment in traim ig 
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tune as defined in note two corresponds to the Becker-Mincer definition if it 
is assumed that the alternative no training waye is equal to the worker's 
average productivity during the first 3 months of anployment. If, instead, it 
was assumed that the alternative to training wage was equal to reported pro- 
ductivity during the first 2 weeks, estimates of training investment would be 
15-26 percent higher. 

4. If the arithmetic mean were being reported, these numbers would be 
considerably larger. Neverthel ess, these numbers seen low, especially for 
professional and managerial jobs. 

5. The interview questions about the productivity of recently hired employees 
were intended to provide indicators of the relative productivity of one worker 
at different points in time or two different workers in the identical job. 
They do not attempt to measure productivity in any absolute atrse and, there- 
fore, are not comparable across firms. Many of the uses made jf these data 
only require that the index be correlated with true productivity. Estimates 
of the magnitude of training investments that combine time inputs of other 
staff with the lower productivity of the trainee require an assumption that 
the index is cardinal and a proportional transformation of true productivity 
plus a random error. The questions asking for a rating of the productivity of 
particular workers have remarkably low-nonresponse rates. Only 4.4 percent of 
respondents asked about a particular new hire's productivity during the first 
2 weeks responded with a "don't know" or refused to answer. Comparably de- 
fined nonresponse rates for other questions were 8.2 percent for previous 
relevant experience, 3.2 percent for age, 6.7 percent for education, 8.6 per- 
cent for time spent in informal training by supervisor, and 5.7 percent for a 
three-question sequence from which starting wage rate is calculated. The 
low-nonresponse rate implies that our respondents felt that they were cap- 
aole of making such judgments and augur well for the quality of the data that 
resul ts. 

6. If employer reports of a worker's productivity are equal to an unknown 
constant times the worker's true marginal product plus a random error, per- 
centage differences in cell means of the productivity index can be interpreted 
as unbiased estimators of percentage differences in true productivity. If the 
variations in the productivity scores assigned by supervisors exaggerate the 
proportionate variations in the true productivity, our estimates of percentage 
impacts of recruitment source on productivity will be biased upward. Even 
though it is possible for a worker's true productivity to be negative, the 
scale was defined as having a lower limit of zero. Floors and ceilings on a 
scale typically cause measurement errors to be negatively correlated with the 
true v^iue. If this were the case, the result would be an understatenent of 
percentage differences between the productivity of new hires and workers who 
have been longer at the firm. In our view, this latter type of bias is more 

1 i kely than the former. 
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3.9 IMPACTS OF TRAINING 
John Bishop 



3.1 Impact of Training on Worker Productivity 

New employees experience tic increases in proouctivity in the first 2 
years of employment at a firm. <\ part of this productivity increase is due to 
learning by doing and would occur even if no formal or informal training is 
provided. Formal and informal traininq is responsible for a major portion of 
the productivity growth, however. What is the rate of return to these 
conscious efforts to train new employees? Which training methods are most 
effective? 

The 1982 National Employer Survey distinguished four different types of 
employer-provided training: (1) formal training (provided by e training 
professional), (2) time spent watching others do the job, (3) informal 
on-the-job training by supervisors, and (4) informal on-the-job training by 
co-workers. The impact of each of these distinct training activities on 
productivity growth during the first 2 years on the job for typical new 
employees was estimated by including reports of hours typically spent on each 
activity during the first 3 months in models predicting rates of productivity 
growth. Since diminishing returns are to be expected, the square of the total 
cost of training was included in the model. Productivity growth during the 
first 2 years was defined in 2 different ways: the absolute change n 
productivity on a 0-100 scale and the log of the productivity growth ^atio. 

The measures of time spent in specific training activities in the first 3 
months on the job are thus really measures of training intensity ratner than 
of aggregate trail. inq investment durinq the first 2 years on the job. Con- 
sequently, the reported required length of training--the log of the weeks 
before a new employee becomes fully trained and qualified—was also included 
in the model. A full set of controls for job, occupation, and firm character- 
istics was included in each model. The control variables used were almost 
identical to the independent variables used in table 2.7. 

The results of the logarithmic regressions are repo'ced in table 3.1. The 
linear regressions are reported in table 3.2. In both mudels, the coefficient 
on the square term is neqative and statistically signif ant indicating that 
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TABLE 3.i 



MARGINAL RATES OF RETURN TO TRAINING 
DURING FIRST TWO YEARS 



(logarithmic model) 

I | Marginal Rate~o7 Return when 



Type of ^raining 


1 [100s of hrs. ) 1 


Factor 


1100 hr s/QI 300 hrs/QIsuu 


nr 5/ 1| 


t orma i r dining 


Add [c. lo) 


1 0 
1 .0 


33% 


11 


-12 


Watchinq Others 


.143*** (7.03) 


.8 


108 


83 


6i 


Informal OJT by 
Management 


.130*** (3.83) 


1.5 


47 


24 


1 


Informal OJT by 
Coworkers 


.133*** (4.48) 


1.0 


77 


55 


32 


Total Training 
Squared 


-.0085** (2.25) 










Length of Train- 
ing (log) 


.066*** (6.08) 




44 


15 


9 


R Squared 


.189 










Standard Error 


.59 











NOTE: Column one reports a regression predicting the change in the log of 
productivity report +5 which, except f or the hours of training activity 
variables reported in this table, is in all other respects identical to the 
regressions reported in column two of Table 2.7. The derivation of the 
assumed cost factors is discussed in note two of chapter 2. Marginal rates of 
return are calculated assuming that an hour increase in a particular training 
activity during the first quarter corresponds to a 3-hour increase in that 
activity during the full 2-year period. Training intensity during the first 
quarter has an arithmetic mean of 149 and a geometric mean of 100. 

* significant at the 10% level (two-sided) 
** significant at the 5% level (two-sided) 
*** significant at the 1% level (two-sided) 
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TABLE 3.2 



MARGINAL RATES OF RETURN TO TRAINING 
DURING FIRST TWO YEARS 

(linear model) 



I I I Marginal Rate of Return when 

» I Assumed Costl Training Intensity Is: 
Type of T r aining I (1 00's of hrs)l Fac tor 1 10 0 h^s/Q l 300 hrs/Ql buu nrs/q 

Formal Training 3.18 (1.86) 1.8 8% -4 -17 

Watching Others 3.98*** (5.02) .8 35 23 11 

Informal OJT by 5.27*** (3.98) 1.5 23 10 -2.5 

Management 

Informal OJT by 5.48*** (4.74) 1.0 39 27 14 

Coworkers 

Total Training -.38*** (2.58) 
Squared 

Lenqth of Train- 2.48*** (5.88) 21 7 4 

ing (log) 

R Squared .155 

Standard Error 23.2 



NOTE: Column one reports a regression predicting tne change in the log of 
productivity report +5 which, except for the hours of training activity 
variables reported in this table, is in all other respects identical to the 
regressions reported in column two of Table 2.7. The derivation of the 
assumed cost factors is discussed in note two of Chaptpr 2, Marginal rate?; of 
return are calculated assuming that an hour increase in a particular training 
activity during the first quarter corresponds to a 3-hour increase in that 
activity during the full 2-year period. Training intensity during the first 
quarter has an arithmetic mean of 149 and a geometric mean of 100. 

* significant at the 10% level (two-sided) 
** significant at the 5% level (two-sided) 
*** significant at the 1% level (two-sided) 
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there are diminishing returns to training intensity. When the suuare of total 
training intensity is included in the model, all four of the linear terms for 
a particular form of training have positive and statistically significant 
effects on productivity growth. The effect of training intensity on produc- 
tivity is quite large. An increase in any of the traininq activities from 
0 to 100 raises the worker's productivity by 13 to 15 percent in the logarith- 
mic models and by 4 to 6.6 percent in the linear models. Clearly when train- 
ing intensity is low, increases in its intensity will produce large increases 
in a worker's productivity. 

T he impacts of each type of trainina are remarkably similar. This was not 
anticipated for some forms of training (e.g., formal training) have much 
higher hourly costs than others (e.g., watching others do the work), and this 
was expected to result in the more expensive forms of training having larger 
impacts on productivity than the cheaper forms. Our estimatos of the hourly 
cost of each type of training (measured in the units of productivity of a 
worker with Z years of tenure on the job is qiven in the second column of 
table 3.1 and J. 2-1 Watching others do the work and reading manuals is the 
least costly form of training because it involves only the new hire's time, 
the opportunity cost of which is low. It does not require the time of 
experienced workers and supervisors. Formal training is assumed to be the 
most expensive because it requires the time of both the trainee and the 
trainer. The cost of informal training by supervisors and co-workers lies 
between these two extremes because the trainee is engaged in projection, n-i J 
only the time of the supervisor and co-worker must be charged off as a co^t of 
training. Given these estimates of the relative costs of different forms of 
training, the results presented in column one imply that informal training has 
higher rates of return than formal traininq. A further implication is that 
within the informal training category, the highest rates of return are to 
co-worker training and to training yourself throuqh reading and observa- 
tion. 2 

Illustrative estimates of marginal rates of return for each form of 
training are reported in columns three, four, and five. Because f he period 
for which training intensity is measjr^J is mj:h b'urtjr than the period over 
which productivity growth is measured, these estimates must be based on a 
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maintained assumption about how changes in our measure of training intensity 

during the first 3 months relate to changes in total hours in that traininq 

activity over the course of the rest of the 2-year period. It was assumed 

that a unit increase in a training activity during the first 3 mont.is was 

associated with a further 2-unit increase in that training activity during the 

rest of the 2-year period. This assumption lowers the calculated rate of ^ 

return by a factor of 3.^» 4 

The estimated marginal rates of return diminish as the intensity of 
training increases. Tne mean training intensity for the first 3 months 
expressed in units of the time of trained workers is 148 hours. As intensity 
during the first 3 months rises from 10G hours to 300 hours (double the mean) 
and then to 500 hours (more tnan triple the mean), the marginal rate of return 
(ROR) for informal OJT by co-workers drops from 34 to 27 and then to 14 
percent in the linear model. The linear model 1 s ROR for watching others drops 
from 35 to 23 and then 11 percent. The ROR for informal OJT by supervisors 
goes from 23 percent to 10 percent and becomes a neqative 2.5 percent when 
intensity reaches 500 hours in the first 3 months. Formal OJT is estimated to 
have a positive marginal rate of return only for ranges of total investment 
that are below about 1.7 times the mean. Estimated rates of return calculated 
from models based on logarithmic specifications are considerably higher. At 
the training intensities that prevail (generally under 200 hours during the 
first quarter), marginal rates of return seem to be very high. These marginal 
RORs are not adjusted for turnover or obsolescence and are therefore not 
directly comparable to the real rates of return to schooling and financial 
assets that typically lie in the range from 5 to 10 percent. If all training 
investments are specific to the firm and must therefore be written off if 
th*re is turnover, it would require RORs of 30 percent or more to induce the 
firm to invest in specific training. 

The discussion of table 2.2 suggested that rates of return to traininq 
might be higher at large establishments than small establishments. The 
coi^-jsition of training also changes with establishment size with formal 
training becoming more common as size increases. This suggests that rates of 
return to various types of training probably vary with establishment size as 
well, fo examine these issues, the models were respecified so as to allow for 
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three-way interactions between training intensity, size, and the share o f 
training that was formal, watchinq others, and informal OJT by a co-worker. 
The specification used was the following: 

p 2yr - ?2wk = BX + b l L f b 2 T + b 3 T2 ♦ b 4 TxE + 

b5T*S + bsT-E'S + u 
where X = a vector of control variables 

L = loqarithm of the required length of tr?ining 

T = logarithm of training intensity during the first 3 months 

E = loqarithm of (Employment/18.5) 

S = a vector of snares of training that are formal, watching 

others, and informal OJT by co-workers. The excluded category 
is informal OJT by managers and supervisors. 

?2yr = Productivity of the typical worker at the end of 2 years 
(absolute value in the linear models and logarithmic in 
the logarithmic models) 

p 2wk = Productivity of the typical worker during the first 2 weeks 
(absolute value in the lear models and the logarithm in the 
logarithmic models) 

The results of estimating these equations are reported in table 3.3. A 

model that allows only for interactions between total training and size is 

reported in the tirst and third column. The coefficient on size interacted 

with training is positive and statistically significant. The results imply 

that at a traininq intensity of 100 hours the elasticity of productivity with 

respect to training is 0.169 at establishments with 19 employees and about 

0.19 for companies with 200 employees. The second column of the table reports 

a regression that includes both the type of training provided and interactions 

between size and training type. The positive and significant coefficient on 

interactions between intensity of training and the share that is watching 

others do the work or that is part of a formal traininq program implies that 

these forms of training have significantly higher rates of return than OJT by 

supervisors, the excluded training category. 

The hypothesis that the size of the establishment differentally effects 
the rate of return to specific types of traininq is tested by including size 
times share times log total training interactions in the model. Two of the 
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TABLE 3.3 



IHPACT OF ESTABLISHMENT SIZE ON 
MARGINAL RATES OF RETURN 10 TRAINING 



Variable 



Linear HodeT f" " Logarithmic XogeT 



Log Length of Training 2.17*** 2.15*** .061*** .060*** 

(5.2) (5.2) (5.2) (5.6) (5.6) 

Log Intensity of Training .79 .27 -.131** -.140*** 

(.4) (A) (A) (2.5) (2.6) 

Log Training Intensity .50*** .56** .0326*** 0.313*** 

Squared (3.0) (2.0) (5.0) (4.7) 

Interactions of Log Training 
Intensity With ; 

Log size .39*** .42** .0089*** ,0052 

(4.7) (2.5) (4.2) (1.2) 

Forma 1 share .21 .028* 

(.3) (1.7) 



Formal share times log size .66* .0235 

(1.7) (2.3) 

Watching others share 1.03** .0441 

(2.0) (2.3) 

Watching others share times 

log size -.84** -.0089 

(2.3) (.9) 

Co-worker 0JT Share .80 .0196 

(1.3) (1.2) 

Co-worker 0JT Share Times 

Log Size .53 .0158 

(1.3) (1.5) 

R Squared .149 .156 .180 .189 



*4 



** 



NOTE: The logarithm of employment in 1981 was deviated from its mean of 2.85 (18.5 
employees) before being interacted with other variab-es. Consequently, the 
coefficients on training Intensity and training interacted with formal share, 
watching other share and co-worker 0JT share describe the effects of these variables 
for an establishment with about 19 employees. 

* significant at the 10X level (two-sided) 
** significant at the 51 level (two-sided) 
*** significant at the IX level (two-sided) 
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three estimated coefficients on these three-way interactions are significant. 
As the size of the establishment increases, the payoff to formal training 
rises more rapidly than the payoffs to other forms of traininq. Increases in 
establishment size also raise the productivity of informal training by co- 
workers relative to the payoff to traininq by supervisors, but the effect is 
smaller than it is for formal training. Watching others do tne work seems to 
become a less effective learning technique at large companies than at smaller 
companies. These results help explain why formal training programs are more 
common at large companies than at small companies. 

The discussion so far has assumed that the causation runs from training to 
productivity growth. It might be argued that when one is examining relation- 
ships for a typical worker that firms hiring workers with very low initial 
productivity will find it profitable to provide more than averaqe amounts of 
training. Consequently, when initial productivity is not controlled, there 
may be simultaneity bias in our models. To test for such bias we estimated a 
structural model of productivity growth using two stage least squares. 

The X variables used in estimating the models presented in table 3.1 and 
3.2 were divided into two parts: those that theory predicts directly in- 
fluence productivity growth and those that which influence traininq intensity, 
composition, or length without directly a^cting rates of productivity growth 
conditional on traininq. The variables in .his latter cateqory were the 
number of alternative employers; dummies for industry, growth of employment, 
growth of sales, size of establishment, size of firm, and waqe rate; dummy for 
wage at or below the minimum wage; dummies for no probationary period and log 
of lenqth of the probationary period; dummies for not knowing if there is a 
probationary period, difficulty of firing after probationary period, seniority 
as a basis of layoff, temporary job, and characteristics of the local labor 
market. These variables were used as instruments for the training variables. 
This involves maintaining the hypothesis that these variables influence the 
cost of training investments, and therefore, the level and com' >si t ion of 
training without influencing the rate at which new employees learn. The X 
variables assumed to have direct impacts on productivity growth were dummies 
for occupation, the specific vocational preparation (SVP), and the general 
educational development (GEO) that the Dictionary of Occupational Titles (DOT) 



specified is necessary for the job, percent of work force skilled, percent of 
work force who ere craftsworkers, the importance of vocational education in 
selection, cost of machinery, unionization, hours worked per week, and 
characteristics of the hires (i.e., percent under age 2b), and an employer 
response that it is hard to find reliable unskilled workers. When outcomes 
for particular individuals were being modeled, the new hires 1 education, sex, 
and work experience were included in the structural model. 

The results for the linear and logarithmic specifications are reported in 
tables 3.4 and 3.5, respectively. In most cases, estimating by 2SLS rather 
than OLS has the effect of increasing the magnitude of coefficients but 
decreasing their statistical significance. Two-stage least squares models 
that distinguish 4 type: of training (m odels 2 and 3 ) apparently cannot be 
successfully estimated in the data. In the 2SLS, models on informal OJT by 
co-workers are much larger than the coefficients on other types of training 
and are generally the only ones of the 4 specific training activity variables 
that are statistically s igr if leant. The magnitudes of the coefficients are 
clearly much too variable to be believable. Attention should therefore be 
directed at model 1 which does not try to distinguish effects of different 
forms of training. Hers the use of two-stage least squares to estimate the 
model has the effect of doubling the estimated effects of training intensity 
and reversing the sign of the coefficient on length of training. 

An alternative approach to estimating the impacts of training (one that 
probably reduces the simultaneity problem) is to examine the productivity 
growth of particular new hires. Tables 3.6 and 3.7 report the results of 
estimating model 1, 2, and 3 using productivity data on a particular new hire 
rather than a typical new hire. Missing data reduces sample sizes by about 
100. The variance of productivity growth across firms is larger when actual 
individuals are the data rather than typical individuals. R squares of the 
models are sliqhtly hiqher, however, because characteristics of the worker are 
included in the structural model of productivity growth. The training varia- 
bles used in these models were for e typical new hire rather than for that 
particular new hire. Comparisons of the coefficients reported in table 3.4 to 
those in table 3.6 and table 3.5-3.7 reveal that substituting data on produc- 
tivity growth outcomes of particular individuals for data on typical hires 
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TABLE 3.4 



IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES 
OVER FIRST TWO YEARS 



i Two-Stage Least Squares 

I Logarithmic Models 

i ~~ M ooeT'f r H5de T l [ ' ~ ™ eT ~3''~" " 

Training t OLS "_ 2SLS j OLS 2SLS_ j * bLb 

Log Training .081*** 234** 

Intensity (5-1) t° ■<) 

Training .233*** .573** 

Intensity (9.3) (2.6) 

Formal Training /l33*** .2P .039 .083 

(3.1) (.6) (1.3) (.3) 

Informal Training .130*** .059 .013 .047 

by management (3.8) (.2) (.6) (.3) 

Informal Training .145*** .656** .079*** .532** 

by Co-workers (4.9) (2.4) (2.9) (2.1) 

Watching Others .149*** .078 .092*** -.039 

(7.4) (.4) (4.9) (.2) 

Training Inten- -.022*** -.049 -.0065** .012 

Sity Squared (5.6) (1.3) (2.3) (.3) 

Log Weeks of .058*** -.066 .066*** .028 .060*** -.024 

Training f (5.4) (.9) (6.«) (.4) (5.6) (.4) 

R Squared .177 .092 .171 .093 .174 .096 



NOTE; The other variables included in the structural model of productivity growth were dummies 
*or occupation, percent skilled, percent craf tsworkers , SVP, 6ED, importance of vocational 
education in selection, log cost of machinery, unionization, percent under 25, hard-to-find 
reliable workers and hours worked per week. Th? exogenous predictors of training intensity that 
are not part of the structural model of productivity growth were number of alternative employes 
dummies for industry, growth o* employment, growth of sales, size of establishment, size of firm, 
wage rate, dummy for wage belo* minimum, dummy for probationary period, log of probationary 
period, dummy for not knowing probationary period, .fficuUy of firing after probationary period 
seniority as basis of layoff, temporary job, and characteristics of the local labor market. 

* significant at the 10* level (two-sided) 
** significant at the 5% level (two-sided) 
*** significant at the IX leve 1 (two-sided) 
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TABLE 3.5 



IMPACT OF TRAINING ON PRODUCTIVITY GROWTH OF TYPICAL NEW EMPLOYEES 
OVER FIRST TWO YEARS 



1 Two-Stage Least Squares 
I Linear Models 



Training • OLS 


2SLS 1 " 


OL^ 


2SLS \ 


- - ous 


"7 SIS 


Log Training 
Intensity 










4.i*** 

( 6.6) 


13.0*** 
( 3.4) 


Training 9.1*** 
Intensity ( 9.3) 


27.1*** 

( 3.1) 












Formal Training 




( 


3.7** 

2.2) 


12.5 
( .7) 


( % 


£ 1 

( 


Informal Training 
by Management 




i 


5.3*** 
4.0) 


10.8 
( .9) 


-.3 
( .3) 


t .4 

( 


Informal Tra.n- 
mg by Coworkers 




( 


6.1*** 

5.3) 


42.0*** 

( 3.9) 


2.9*** 

( 2.8) 


32.3*** 

( 3.3. 


Watching Others 




( 


4.2*** 

5.3) 


-3.5 

( .s) 


1.4** 

( 2.0) 


-11.2 
( 1-5) 


Training Inten- -.98*** 
sity Squared ( 6.5) 


-2.74* 

( K8) 


( 


-.39*** 

? 6) 


-.06 
( .0) 






Log Weeks of 2.1*** 
Training ( 4.9) 


-4.73* 

( 1.7) 


( 


2.5*** 

6.1) 


-1.0 
( .4) 


2.1*** 

( S.l) 


-3.5 
( 1-4) 


R Squared .142 


.076 




.144 


.085 


.129 


.080 



NOTE; The other variables inrli-ded in the structural model of productivity qrowth 
were dummies for occupation, percent skilled, percent craftsworkers, SVP, GEO, 
importance of vocational education in selection, log cost of machinery, uniom- 
7dtion, perce-it under 25, hard-to-find reliable workers and hout s worked per 
week. Exogenous predictors of training intensity that are part of the structural 
model of productivity growth were number of alternative on employers, du-nmies fo^ 
mdustry, growth of employment, growth of sales, size of establishment, sue of 
firm, wage rate, dummy for wage below minimum, dummy for no probationary period, 
log of probationary period, dumn.y for not knowing probationary period, difficulty 
of firing after probationary period, seniority basis of layoff, temporary job, and 
characteristics of the local labor market. 

* significant at the 10% level (No-s^ded) 
** significant at the 5% level (two-3ided) 
*** significant at the IX level (two-sided) 
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TABLE 3.6 

IMPACT OF TRAINING ON PRODUCTIVITY 6R0WTH OF A SPECIFIC NEW EMPLOYEE 



I 



Two-Stage Least Squares 
Lint Models 



Training 1 


OLS 


2$i5 1 






-ocs---- 


"2SCS 


Log Training 
Intensity 














Training 
Intensity ( 


8.7"* 

8.3) 


34.4*** 

( 3.6) 






4.4*** 

( 6.7) 


14.4*** 

( 3.3) 


Formal Training 






3.8*** 
( 2.1) 


23.8 
( 1-31 


-.7 
[ .8) 


7.4 


Informal Training 
by Management 






3.4*** 

( 2.4) 


.2 

( .0) 


-2.4*** 

( 2.8) 


-16.6 
( 2.4) 


Informal Train- 
ing by Coworkers 






4.5*** 

( 3.7) 


42.9*** 

( 3.5) 


1.3 
( 1 1) 


29.3*** 

( 2.8j 


Watching Others 






3.6*** 

( 4.3) 


4.6 

( .6) 


.7** 

.9) 


- 5.7 

( -7) 


Training Inten- 
sity Squared ( 


-1.1*** 

6.8) 


-4.7*** 

( 2.8) 


-.40** 

( 2-5) 


-1.2 
( .8) 






Log Weeks of 
lraimng ( 


1.4*** 

3.2) 


-5.2* 
( 1.7) 


2.0*** 

( 4.4) 


.62 

( -2; ( 


1.5*** 

3.3) 


-1.8 
( .7) 


R Squared 


.152 


.115 


.135 


.122 


.151 


.126 



NOTE: The dependent variable is productivity growth reported for a particular new 
hire from the first 2 weeks on the job untilthe date of intervieu or separation. 
The other variables included in the structural model of productivity growth were 
dummies for occupation, percent skilled, percent craftsworkers, SVP, 6E0, impor- 
tance of vocational r uC6tion in selection, log cost of machinery, unionization, 
percent under 25, hard-to-find reliable workers and hours worked per week. These 
models predict outcoTies for specific new hires so they contain the following 
additional controls: relevant experience and its square, total experience and its 
square, years of schooling, gender, relevant vocational education, and tenure and 
tenure squared. Exogenous predictors of training intensity that are part of the 
structural model of productivity growth were number of alternetive on employers, 
dummies for industry, growth of employment, growth of sales, s<zo of establish- 
ment, size of firm, wage rate, dummy for wage below minimum, dumr.,y for no proba- 
tionary period, log of probationary period, dummy for not knowing probationary 
period, difficulty of firing after probationary period, seniority basis of layoff, 
temporary job, and characteristics of the local labor market. 

* significant at vhe 10X level ;two-sided) 
** significant at the 5X level (two-sided) 
*** significant at the IX level (two-sided) 
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TABLE 3*7 

IMPACT OF TRAINING ON PRODUCTIVITY 6R0WTH A SPECIFIC NEw EMPLOYEE 
f Two- Stage "Least Squares*"" 



Logarithmic Mode l s 

IffSJeTl I HodelT j """Hodef 3 



Training !qlS 2SLS i OLS 2SLS > OLS" 2SLS 

Log Training -089*- .290" 

Intensity ( 5 - 2 ) ( 2 - 6 ) 

Training .225*** .741*** 

Intensity (8.3) (2.9) 



NOTE: The dependent variable is productivity growth reported for a particular new 
hire from the first 2 weeks on the job until the date of interne* or separation. 
The other variables included in the structural model of productivity growth were 
dummies for occupation, percent sfcillea, percent craftswo'kers, SVP, GED, impor- 
tance of vocational education in selection, log cost of machinery, unionization, 
percent under 25, hard-to-find reliable workers and hours worked per week. These 
models predict outcomes for specific new hires so they contain the followinq 
additional controls: relevant experience and its square, total experience and its 
square, years of schooling, gender, relevant vocationa* iducation, and tenure and 
tenure squared. The exogenous predictors of training intensity that are not part 
of the structural model of productivity growth were number of alternative 
employers, dummies for industry, qrowth of employment, growth of sales, size of 
establishment, size of firm, wage rate, dummy for wage below minimum, dummy for 
probationary period, log of probationary period, dummy for not knowinq probation- 
ary period, difficulty of fi. ing after probationary period, seniority as basis of 
layoff, temporary job, and characteristics of the local labor market. 

* significant at the 10X level (two-sided) 
** significant at the 5X level (two-sided) 
*** significant at the \l level (two-cided) 



Formal Training 






.148*** 

(3.2) 


.258 
( .6) 


.058* 
(1-9) 


-.132 
( -5) 


Informal Training 
by Management 






.084*** 

(2.3) 


-.203 
(.6) 


-.033 
(1-9) 


-.370** 

(2.0> 


Informal Train- 
ing by Co- 
workers 






.120*** 

(3.8) 


.687 
(2.1) 


.055* 
(1.9) 


.510* 
(1-9) 


Watching Others 






.!!*♦*** 

(6.2) 


.304 
(1.5) 


.075*** 

(3.8) 


.133 
(.6) 


Training Inten- 
sity Squared 


-.023*** 

(5.6) 


-.090** 

(2.0) 


-.008** 

(2.0) 


.002 
( -1) 






Log weeks of 
Training 


4.OA6*** 

(3.9) 


-.082 
(1.0) 


.057*** 

(4.9^ 


.055 
( .') 


.048*** 
(4.1) 


-,007 
(-1) 


R Squared 


.174 


.117 


.166 


.122 


.175 


.125 
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and controlling for personal characteristics leaves estimates of the effects 
of training essentially unchanged. 

This result and the fact that 2SLS increase rather than reduces the 
estimated effects of training lends support to our general conclusion that 
marginal rates of return to employer-provided training are very high. The 
conclusion that marginal rates of return to watching others and co-worker OJT 
are higher than marginal rates of return to supervisor OJT is robust with 
respect to this change in specification (the use of productivity growth of 
particular new hires rather than a typical new hire as the dependent 
variable) . 

Effects on Turnover 

One would expect more productive workers more likely to be promoted and 
less likely to be seoarated involuntarily. Consequently, the amount and 
nature of training that is typical at a firm should influence turnover. To 
test this hypothesis, models were estimated predicting the actual tenure, 
probability of a dismissal, probability of a qu^t and probability of a 
promotion of particular new hires. Controls were included for the log of 
potential tenure and its square, background characteristics of the individual 
wo.ker, and characteristics of the job, the firm and the local labor market. 

The training variables were specified so as to allow a test of three 
hypotheses. The first hypothesis was that a policy of providing greater 
amounts of training lowers turnover and increases the propensity to promote 
new hires> The second hypotheses was that this effect would be strongest at 
the larger firms where training has larger effects on productivity. The third 
hypotheses is that because formal training is more visible to the firm 
providing the training, the employee, and other employers, it tends to raise 
the quit rate, reduce the dismissal rate, and raise the promotion rate more 
than other forms of training. 

The results are presented in tabl^ 3.8. Establishment size was scaled as 
a ratio to its geometric mean of 18.5 before being logged and interacted with 
training intensity. Consequently, the coefficient or, training intensity 
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TABLE 3.8 



IMPACT OF TRAINING ON 
TURNOVER AND PROMOTIONS 



Trai mng 



i Log 
I Tenure 



Log Length of Training 

L'; Intensity of Training 

Interacti o ns of Training 
Intensity With : 

Establishment size 
Sharp formal training 



Sha r e watching others 
k Squared 



.011 
(1.1) 



-.002 
(.1) 



.009- 
(1.8) 

.014 
(1.1) 



Share 0JT by co-worker .004 

(.3) 



-.00? 
[.6) 

.658 



I Involuntary 
I Separation 



Promotion 



.004 
( .6} 

.004 
(.6) 



-.004 
(1.3) 

.011 
(1.3) 

-.006 
(.8) 

.009 
(1.3) 

.050 



-.005 
(1.2) 

.017* 
(1.8) 

.004 
(-4) 

-.005 
(.6) 

.049 



j ft'iit L_? 

-.007 .004 
(1.0) ( .4) 

-.006 .040* 
(.7) (3.8) 



.010** 

(2.1; 

-.001 
(.1) 

-.015 
(1.2) 

-.0:0 
(.9) 

.108 



* significant at tne 10% level (two-sided) 
** significant at the $1 level (Uo-;idedj 
*** siamficant at the 11 level (two-sided) 
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estimates the magnitude of the training intensity's impact on turnover for 
establishments • about 19 workers. Surprisingly, there is no statistically 
significant impact of either the length or intensity of training on expected 
tenure or rates of dismissal or quitting at the small establishments that 
predominate in the sample. There is a statistically significant interaction 
between establishment size and training intensity, however. At 1 arqe com- 
panies, a higher training intensity for typical workers is associated with 
longer tenure. At small companies, the reverse association exists. Effects 
are very small, however. A doubling of training investment raises expected 
tenure by only 1.3 percent at a company with 200 employees and lowers expected 
tenure by roughly the same amount at a company with 2 employees. In these 
results, we have still another reason why larqe companies typically make 
greater investments in training than small companies. 

The hypothesis that formal training would have larger effects on turnover 
than other forms of training is supported by the data. For quit rates, there 
is a statistically significant difference between the impact of formal and 
informal types of training. Point estimates imply that ii. formal training 
reduces the quit rate and that formal training increases the quit rate. This 
lends support to our hypotheses that formal trainino is both more useful at 
other firms and more visible to other employers and that informal training is 
either in skills specific to the firm or invisible to other employers. 

The training provided to typical new hires has a much more significant 
impact on promotions than it has on turnover. At a company with 19 employees 
doubling the amount of training raises promotion propensities by 3 percentaqe 
points. There is a significant interaction with establishment size. If the 
establishment has 200 employees, doublinq training Intensity raises promotion 
propensities by 4.4 percentage points. 

3.2 Impact of Training on Wage Growth 

The costs and benefits of investments in on-the-job training are shared by 
employer and employee. This implies that jcbs with a great deal of training 
will tend to have lower startinq wage rates than would otherwise be predicted 
and higher wage rat^s once the training is completed. In other words, jobs 
with a heavy training component—either becajse it requires qreat skill or 
because the people being hired for it are completely inexperienced--wi1 1 have 
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higher rates of wage growth than other jobs. The more general the traininq 
the greater will be the share of training costs that is paid by the new 
employee and the greater will be the resulting rate of wage growth. Since 
some types of trai nng are more effective than others, some are more qeneral 
than others and some are more visible to other employers than others, one 
would expect different types of traininq to have different effects on wage 
growth. Are the impacts of different types of training on wage growth similar 
in pattern to their impacts on productivity growth? Or, is the pattern of 
wage growth responses to differ2nt types of training more influenced by the 
generality and visibility of the specific type of training? 

These issues were addressed by estimating models similar to those present- 
ed in table 3.4-3.7, which predict growth in wage rates over the course of the 
first 2 years on the job. The first dependent variables studied was the log 
of the ratio of the firm's current wage for a person in the specified job who 
had 2 years of tenure to the actual starting wage of a person who had recently 
been hired for the position. Models predicting this variable control for the 
effects of wage inflation by including the date of hire in the specification. 
The results are presented in table 3.9. 

The second dependent variable is the log of the ratio of the current wage 
rate (or most recent wage if there has been a separation) and the starting 
wage rate for a particular r ew employee who was hired about a year earlier. 
Thebv; models control tenure of the worker on the date for which wages are 
reported. The results of predicting this measure of wage growth are reported 
in table 3.10. Both of the models estimated contain controls for the 
characteristics of the new hire, the occupation, SV*\ and GEO of the job, 
percent of craftworkers and percent of skilled workers at the firm, the cost 
of machinery used in the job, unionization, importance of vocational training 
in selection, percentage of the firm's work force under age 25, and reported 
difficulty in finding reliable unskilled worker* 

The first conclusion that can be drawn from an examination of the table is 
that training does have the hypothesized positive effect on waqe qrowth. The 
effect is statistically significant in all of the OLS models. Comparisons of 
these coefficients with the estimates of the impact of traininq on produc- 
tivity growth in tables 3.4-3.7, however, reveal training has a much smaller 
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i-pact on wage growth than it has on productivity growth. In model 1, an 
increase in training from 0 to 100 hours raises productivity of typical 
employees by 23 percent in the logarithmic model and 10 percent in the 1 near 
model, but raises wage rates by only 2,6 percent (table 3.9), A doubling of 
the length of training raises productivity by 4 percent, but wage rates by 
only 0.66 percent. The first 100 hours of training raised the productivity of 
a specific new hire by 22 percent in the logarithmic model and Dy 9.5 percent 
in the linear model, but raised the employees wage growth by only 2 percent 
(table 3.10). As with productivity growth, estimation using two-stage least 
squares raises the magnitude of coefficients but decreases their statistical 
significance. 

Comparisons of the coefficients on specific types of training also reveal 
important contrasts between wage growth and productivity growth responses. 
All forms of training had roughly equal effects on productivity growth. For 
wage growth, however, formal training has much larger effects than other forms 
of training and 0JT by co-workers has no effect. Apparently, formal training 
is less specific to the job and more visible lo the employee and other poten- 
tial employers, and thus workers are more willing to contribute to its costs. 
The importance of 0JT provided by co-workers is apparently underestimated b> 
all concerned, the employee, the supervisor, and other employers. 



3.3 Impact of Previous Occupationally Specific Training on 
Productivity, OJT Requirements, and Turnover 

Employers place high priority on hiring individuals with relevant work 
experience and relevant occupational training. This behavior is based on a 
belief that those who have had previous training are likely to be more pro- 
ductive and to require less training. Are these beliefs justified? By 
comparing individuals entering the same job at the same firm who hav<? d i f - 
ferent amount of previous relevant work experience or different kinds of 
occupational training at school, the beliefs may be tested. Five specific 
questions are considered: 
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TABLE 3.9 



IMPACT OF TRAINING ON WAGE 6ROWTH OF TYPICAL NEW EMPLOYEES 
OVER FIRST TWO YEARS 



— — ■ — r 

i 


Model 


1 


1 


MDdel 2 


1 


Mode 


3 


Training |~ 


ni n 




9 Cl Q ] 
C »>Lj i 


01$ 


2SLS 


— 1 — fii £ 


2SLS 


Log Training 












.022*** 




099*** 


Intensity 












(4.3) 


(2 


•9) 


Tra m mg 


.028*** 




.147* 












Intens ity 


(3.S) 


(1 














Formal Tra i p i ng 








.043*** 


1 SA* 

. 1 JO 


.026*** 




.118 










(3*.l) 


(1.1) 


(3.0) 


(1 


.1) 


Informal Training 








.020* 


.042 


- .003 


-0 


.131 


by Management 








(1.8) 


( .4) 


( -4) 


(2 


.5) 


Informal Train- 








.001 


.002 


-.014* 




.123 


ing by Co- 








( .1) 


; .0) 


(i.6) 


(1 




wor<ers 


















Watching Others 








.017** 


.107 


.004 




02' 










(2.5) 


(1.7) 


( .7] 


( 


»i J 


Training Inten- 


-.0023* 




.025* 


-.0011 


-.015 








sity Squared 


(1.8) 


(1 


.9) 


( .9) 


(1.2) 








Log Wee*s of 


.0082** 




t 010 


.0098*** 


.032 


.0077** 




021 


Training 


(2.3) 


( 


.4) 


(2.8) 


(1.5) 


(2.2) 


( . 


9) 


R Squared 


.197 




.181 


.198 


.182 


.205 




.185 



NOTE. The dependent variable is the log of the ratio of 2nd year and starting 
wage rates. The other variables mcljded in the structural model of productivity 
growth were dummies for occupation percent skilled, percent craf tsworkers, SVP, 
GED, importance of vocational education in selection, log cost of machinery, 
unionization, percent under 25, hard-to-find reliable workers and hours worked per 
week. The model also contains the following additional controls: relevant 
experience and its square, total experience and Its square, years of schooling, 
gender, relevant vocational education, date hi*ed, and dated hired squared. Tne 
exogenous predictors of training intensity that are not pa^t of the structural 
model of productivity growth were number of alternative employers, dummies for 
industry, growth of employment, growth of sales, size of establishment, size cf 
firm, wage rate, dummy for wage below minimum, dummy fo*' probationary period, log 
of probationary period, dummy for not knowing probationary period, difficulty of 
firmq after probationary period, seniority as jasls of layoff, temporary job, and 
characteristics of the local labor market. 

* significant at the 10X level 
** significant at the 51 level 
*** significant at the II level 



BEST COPY AVAILABLE 



TABLE 3.10 

IMPACT OF TRAINING CN vEASES OF A SPECIFIC NEW EMPLOYEE 



1 


Model 


1 


i 


Model 2 


1 


ffo3eT'5" 


Training 1 


OLS 


~2SLS ~ 


r ols 


2SLS 


f 0lS~~~ 


-"ZSLS* 


Log Training 
Intensity 










.0135*** ,035 
(2.7) (1.1) 


Training 
Intensity 


.022*** 

(2.8) 


-.009 
( .1) 










Formal Training 






.027** 
(2.1) 


.212 
(1.6) 


.014 
(1.6) 


.033 
( .3) 


Informal Training 
by Management 






.017 
(1-6) 


.062 
( .6) 


-.000 
( .1) 


-.073 
(1.4] 


Informal Train- 
ing by Co- 
workers 






-.002 
( -2) 


.014 
( -4) 


-.011 

(1.2) 


-,071 
( .9) 


Watching Others 






.016** 

(2.5) 


-,Q<:5 
( .4) 


.007 
(1.2) 


-.070 

(1.2) 


Training Inten- 
sity Squared 


-.0019 
(1.6) 


-.0039 
( -3) 


-.0011 
(1.0) 


-.015 
(1.3) 






Log Weeks of 
Training 


.0072** 

(2.1) 


.048** 

(2.1) 


.0081** .046** 

;*.4) (2.2) 


.0068** 
(2.0) 


.047* 

(2.2) 


R Squared 


.232 


.223 


.233 


.224 


.236 


.224 



NOTE: The dependent variable is the log of the ratio of current (most recent for 
those who separate) and starting wag* rates. The other variables included in the 
structural model of productivity growth were dummies for occupation, percent 
skilled, percent craftsworkers, SVP, GEO , importance of vocational education in 
selection, log cost of machinery, unionization, percent unoer 25, hard-to-find 
reliable workers and hours worked per week. Models that predict outcomes for 
specific new hires contain the following additional controls: relevant experience 
and its sqjare, total experience and its square, years of schooling, qender, 
relevant vocational education, and tenure and tenure squared. The exogenous 
predictors of training intensity that are not part of the structural model of 
productivity growth were number of alternative employers, dummies for industry, 
growth of employment, growth of sales, size of establishment, size of firm, waqe 
rate, dummy for wage below minimum, dummy for probationary period, log of 
probationary period, dummy for not knowing probationary period, difficulty of 
firing after probationary period, seniority as basis of layoff, temporary job, and 
characteristics of the local labor market. 

* significant at the 10X level (two-sided) 
** significant at the 5* level (two-sided! 
*** significant at the IX level (two-sided) 
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t Does the time required to train a new employee 90 down if the 
individual has previous relevant training? Which type ot 
previous training has the bigger effect? 

• Is the reported productivity of a new employee higher if the 
individual has previous relevant training? Which type ot 
previous training has the bigger effect? 

• Are probabilities of a quit or discharge related to whether the 
new employee has previous relevant training? Which type of 
previous training has the bigger effect? 

t Is the wage paid a new employee higher if the individual has 
previous relevant training? Which type of previous training has 
bigger effect? Does the firm obtain greater profits if it 
successfully recruits workers who have previous relevant 
training? In other words, is the productivity net of training, 
turnover, and wage costs consistently higher for new hires who 
have previous relevant training? What type of previous training 
increases profits the most? 

The issues raised by the first four questions are different from those 
raised by the last. If firms had a policy of not varying the wage rates paid 
to people in the same job, then perfect and costless information and the lack 
of specific human capital imply everyone hired by the firm has the same ex- 
pected productivity net of training costs. People with identical tenure in a 
particular job but different amounts of previous experience and training utten 
receive different wage rates, however, in our sample--a sample dominated by 
small establishments—the standard deviation of the log of wage paid to 
mcumbants in a particular job was 0.146. Variation in the wage rates paid 
for particular jobs accounted for 4 percent of the total variation of starting 
wage rates in the sample and 5 percent of the variation in the current wage 
rates of job incumbants. When firms offer different wage rates to different 
hires, a perfectly competitive labor market is quite consistent with sub- 
stantial differences in the expected productivity or turnover rates of new 
employees hired for a specific job. Perfect competition will result in the 
wage rate of more productive groups being higher by roughly the amount of 
their greater productivity. 

Labor markets are not perfect, however. Skills are often specific to a 
small number of firms and information about job applicants is incomplete and 
costly to obtain. In firms that pay the same starting wage to everyone, these 
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problems may result in certain groups of new employees (e.g., those with 
training from previous employers) being more productive than average. In 
firms that adjust the starting wage to the perceived competence of the worker, 
productivity net of wages, training, and turnover costs may vary by identifi- 
able characteristics of the worker. 

There are four types of market imperfections that can produce such asso- 
ciations: poor information on previous training, lack of competition amongst 
employers, cyclical or seasonal variations in hiring standards, and random 
variation in the quality of workers willing to accept a job at the firm. The 
lack of good information on the quality of a job applicants on-tr.o»~job train- 
ing and schooling was a central feature of the framework developed earlier for 
analyzing on-the-job training. In many cases employers may learn of the exis- 
tence of previous training and be able to judge its relevance only after the 
employee has been working at the firm for awhile. Under these circumstances 
productivity will have a higher association with these later employer reports 
of the worker 1 s relevant previous experience than it has with assessments of 
previous training made prior to hiring. 

Associations between the profitability of a new hire and an observable 
characteristic like previous experience can also be produced by lack of compe- 
tition for workers with skills that are useful at only one or only a few local 
firms. When OJT or school -provided training develops industry- or occupation- 
specific Skills, and there are only a few firms in the locality that use these 
skills, employers who do use these skills will not have to pay wages that 
fully reflect the high productivity of these workers at their firm. 

A third circumstance that can produce this effect is significant seasonal 
or cyclical variation in the quality of the new hires a firm is able to at- 
tract. For example, when the economy is in recession, firms are able to hire 
workers with greater-than-average amounts of previous training and experience 
and higher-than-average levels of expected productivity. At the peak of the 
cycle, when labor markets are tight, the employers are often forced to hire 
workers who have less training and experience and who are less productive. 
The result is that some of a firm's enployees (those hi^ed during a recession) 
are simultaneously more productive and better credentialed (i.e., have greater 
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training and experience) than other employees. Thus, seasonal and cyclical 
variations in the tightness of labor markets can produce a positive wit^ - 
firm correlation between productivity and credentials even if all new hires at 
any given point in time have identical expected productivity. 

A fourth reason is significant random variation in the expected produc- 
tivity of new hires. Most job seekers have much less information about 
available jobs than is assumed in models of perfect labor markets. When of- 
fered a job, they cannot be sure how good it is. Learning about alternatives 
takes time and money. The costs of a job search— travel costs, lost earnings, 
and mental anguish--are considerable, so an unemployed job seeker with one of- 
fer in hand will not turn it down unless he or she expects more attractive 
offers will be forthcoming in the near future. About three-fourths of all 
unskilled and semiskilled job seekers accept the first job offer they receive. 
As a result, employers find that some of the tune they are able to recruit and 
lure a worker with exceptionally strong credentials and hiyher-trian-averaye 
expected productivity. On other occasions, the best qualified job applicants 
turn the offers down and the finn must settle for someone with average creden- 
tials and expected productivity. Thus, random variation in the expected 
quality of the new hires may produce a positive correlation between produc- 
tivity and credentials, even among people doing the same job who are paid the 
same wage. 

The implication of the previous paragraphs is that across workers doing 
the same job, there should be a positive correlation between (1) realized 
productivity, net of training, and turnover costs and (2) positively valued 
credentials such as previous relevant work experience and vocational 
education. The point has not been that certain background characteristics 
have a positive association with productivity, but rather that given this 
positive correlation and the selection mechanisms , v . work in the labor market, 
positive associations may continue to exist between these characteristics and 
job performance even when the job, the employer, and the wage rate are all 
held constant. 6 The best method of testing for such associations between 
background and job performance is to compare two individuals at the same fir.n 
in the same job and see how differences in reported productivity are related 
to differences in their background characteristics. 
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Let us assume that in a sample of people wno have been recently hired, jod 
performance (Ytj) depends upon personal characteristics (X^) ana job 
characteristics (Zj). Thus we have 

(1) Yij = bX^j + eZj + U!j + vj 

where 

Y 1 , is a vector of outcomes such as training time, supervisor reports 

of a worker's productivity, or wage rate of employee 'V in job "j", 

Xii is a vector of credentials or background characteristics of employ- 
J ee "i" in job "j / 

Zj is a vector of measurable characteristics of the job (j) including 
characterises of the employer, 

u 1 j is a random error that is specific to the individual, 
vj is job specific or respondent specific error. 

A problem arises if we estimate equation (1). Because the wage rate and 
the amount of training received depends upon unmeasured characteristics of the 
job that are correlated with characteristics of the occupant of that job, the 
covariance of X^ and vj is almost certainly nonzero, so biased estimates 
of coefficients vector B will be produced. This problem can be finessed by 
estimating a fixed effects model and estimating a model predicting the differ- 
ences in the outcomes experienced by two people in the same job at the same 
firm as a function of differences in their background characteristics, as ib 
shown in equation (2). 

(2) Yij - Y^j = B(Xij-Xy) + uij - u 2 j 
where person 1 and L both work in tne same job "j" 

Estimating this model produces unbiased estimates of B if the Xij's are not 
correlated with the u^s. 

The sample of jobs for which paired data are available was generated in 
tne following manner. A stratified random sample of 3,712 employers was in- 
terviewed. Three hundred of these did not have the time for a long interview, 
so shortened questionnaires were administered. Employers who received the 
fuil questionnaire were asked to select "the last new employee your company 
hireo prior to August 1981 regardless of whether that person is still employed 
by your company." A total of 818 employers could not provide information for 
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a recent new hire. Most of these finns were snail organizations that had not 
ni"ed anyone in recent memory. The emp.oyers that provided information on one 
new Mre were asked to provide data on a second new hire in the same job but 
with contrasting amounts of vocational education. Of the 2,594 anployers that 
provided data on 1 new hire, 1,511 had not hired anyone else in that job in 
the last 2 years, and 424 had not hired anyone with a different amount of 
vocational training for that position in the last 2 years. As a result, data 
are availaole for 659 pairs of individuals who have the same job at the same 
establishment. Missing data on specific questions used in the model further 
reduced the sample used for estimation to about 48U. Most of the establish- 
ments from which paired data are available are snail. Seventy percent have 
fewer than 5U employees, and only 12 percent have more tha 20U employees. 

The hypothesis that will be tested relates to the partial relationship 
between measures of previous training and experience and various indicators of 
job performance only controlling characteristics of trie job that may very 
within the pair and for othe background characteristics. All of the avail- 
able background characteri sties— vocati onal education, previous relevant work 
experience, total work experience, education, sex, and referral source--was 
entered separately into th,_ iodel. The only characteristics that had statis- 
tically significant associations with most or all indicators of productivity 
and required training were relevant vocational education and years of previous 
relevant work experience. Characteristics of the job-worker match that might 
influence the outcome were controlled. In all models, controls were entered 
for hours worked per week, a dummy equal to one wnen the job was supposed to 
be temporary, a dummy equal to one when the employee was eligible for subsidy 
and cKe employer knew this when the hire decision was made, and a dummy equal 
to rne when the employee was going to school part-time while working. In 
mo<els of current or most recent reported productivity, wage, anc profitabil- 
ity, tenure and tenured squared were both included as controls. The date of 
the hire and its square were controlled in the models of starting wage rates 
and profitability in the first 3 month?. 

Relevant Versus Irrelevant Work Experienc e 

The effects of both relevant and irrelevant job experience on training 
costs, productivity, turnover, wage rates and profitability are presented in 
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taDle 3. 11. 7 Relevant work experience significantly increased the oroduc- 
tivity of new hires and significantly reduced the tune required to train then 
(see columns one and two cf table 3.11). Five years of relevant experience 
raised productivity by 25 percent in the first 2 weeks, by 15 percent over the 
course of the next 10 weeks, and by 8 or 9 percent at tut cime of the inter- 
view. It also reduced training costs by one-third and raised productivity net 
of training costs by 44 percent. Because workers with 5 years of relevant 
experience are so much more productive, their probability of discharge or 
layoff falls by 65 percent, from 12 percent to about 4 percent. Thus despite 
their slightly higher quit rate, they have slightly greater expected tenure 
than new hires who lack relevant experience. 

Experience that was not relevant to the job had dramatical!.' different 
effects on productivity and training costs. Five years of experience con- 
sidered irrelevant by the employer was associated during the first 3 months on 
the job with new hires being 3-6 percent less productive. Productivity net or 
training costs v:as also about 3 percent lower. Irrelevant experience did not 
have significant effects on time devoted to training or turnover. It is, 
however, associated with higher wage rates. The effect of irrelevant 
experience on the wage is about one-third the size of the effect of relevant 
expe r i ence.8 

There are probably two reasons why irrelevant experience had a negative 
effect on productivity. The first reason is that experience of the wrong kind 
produces habits and skills that must be unlearned when the individual enters a 
very different setting. The second reason is that skills and knowledge gained 
in school are forgotten or become obsolescent if they are not used (Kohn and 
Schooler 1983). When relevant experience is held constant, total experience 
measures the time period over which the skills that were gained in school have 
been depreciating through lack of use. Apparently these two effects outweigh 
beneficial effects from general OJT that is not relevant to the job at the new 
firm. The fact that the negative impact of irrelevant experience on produc- 
tivity has disappeared by the end of the first year on the job suggests that 
the process of remembering the things taught in school and unlearning the 
habits developed in other settings do not take much more than a year. 
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TABLE 3,11 



EFFECTS OF WORK EXPERIENCE 
( I n percent ) 



Relevant Experience Total 

^— — — — ^— — Exper lence 
Outcomes 1^ Year 5 Years 5 Years R Square 



Productivity Net of Training Cost 



r irsT j MonTns 


+10*** 


+4 4*** 


- 3.2* 


,206 


Productivity 










First 2 weeks 


+ 5*** 


+25*** 


- 6.0*** 


.209 


Next 12 weeks 


+ 3.4*** 


+1 5*** 


- 3.4** 


.159 


Most recent for full sample 


+ 1.3*** 


+ 8.2*** 


.9 


.163 


Current for stayers 


2.0 * 


+ 8.9 


0 


• 182 


Requ lred Train J ng 










c ormal training 


- 8* 


-35* 


.7 


.075 


Informal by management 


- 3 


-36 * w 


+ 3.4 


.082 




O 


J I 


- ft n 




! w 1 Ol II Q HI MIU 




J J 




0 1 ^ 


Waues 










Starting 


1.4*** 


6.4*** 


3,6*** 


.292 


Most recent for f u 1 1 somp i e 


1.3*** 


5.6*** 


2.3* 


.230 


Current for stayers 


1.8*** 


9.8*** 


2.1* 


.200 


Profitability of Hire During 










First 3 Months 


-»■*-*# 


30*** 




.127 


Productivity Minus Wage 










Most recent for full sample 


.8 


3.9 


- 3.0* 


.054 


Current for stayers 


.7 


3.3 


- 2.7* 


,078 


Turnover 










Tenure 


2 


8 


- .6 


.646 


Quit 




15 


- 3.0 


.054 


D Jscharge or 1 ayof f 


-15 


-65** 


10.0 


.042 



NOTE: F'xed effects regressions run on 455-524 pairs of new hires In the 1982 National Em- 
ployer Survey. All models contained control variable, for whether the worker was currently a 
vocational education student, years of schooling, vocational education Interacted with years 
of schooling, private vocational education, sex f whether hired In a temporary job, whether the 
hire was known to be eligible for a subsidy when hired, and current average hours per week. 
Models for current or most recent wage, productivity, and profitability have additional con- 
trols for actual tenure and tenure squared. Models for starting wage and profitability In the 
first 3 months control for date of hire and date of hire squared. The turnover regressions 
are based on 510 pairs of new hires for nontemporary Jobs and control the log of potential 
tenure and Its square. 

* significant at the 10* level (two-sided) 
** significant at the 5 % level (two-sided) 
*** significant at the If level (two-sided) 
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The contrast between relevant experience's large positive impact on pro- 
ductivity and irrelevant experience's negative impact has some important im- 
plications. When one looks across new hires for a specific job, it is the 
occupation- or industry-specific skills that have the greatest impact on 
productivity. Thus the key to making work experience H ay off is gaining 
experience and training that are relevant to the career one plans to pursue 
and entering that career path immediately aTter leaving school. Changes in a 
career that do not make use of the occupation- or ind .stry-speci fic skills 
that have been accumulated necessarily involve large sacrifices of pro- 
ductivity and income. The longer a particular career path has been pursued, 
the greater the sacrifice will be. 

The Firm Specificity of Skills 

The question to be addressed next is the degree to which the skills 
learned in the first year on a job are useful at other finns in the same 
industry or that have similar jobs. Fifty-nine percent of employers reported 
that "almost all" of the skills learned in the job were useful outside the 
company (1982 National Employer Survey). This does not imply, however, that 
all of these skills will in fact be used if the individual leaves, because 
each firm i« likely to require a different mix of general skills. The firm 
that aoes the training will concentrate on those skills it needs the most, 
some of which may not be valued as highly by alternative employers. Skills 
that would be valued highly by other employers in the same industry may not be 
taught oecause others on the staff already fulfill that function or because of 
some idiosyncracy of the training firm's production technology. The best fit 
between a worker's skills and the employer's need is likely to be at the firm 
that provides the training. This phenomenon has -he effect of giving speci- 
ficity to the match, even when all training is general and of creating a 
tendency for worker productivity outside tne firm (and therefore the wage) to 
rise less rapidly thar. productivity in the firm. Another reason why general 
skills may not produce equivalent increases in productivity at other firms is 
that other employers' ignorance of the exact nature of the skills and the 
consequent likelihood that job assignments do not take full advantage of these 
ski 11 s. 
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The contrast between the productivity effects of relevant experience at 
other firms and the effects of tenure at the same firm yields important evi- 
dence on the share of start-up training that is firm specific as opposed to 
usable industry- or occupation-specific traininy or general training. Produc- 
tivity differentials due to tenure on the job and relevant experience else- 
where are compared in table 3.12. Estimates of the productivity impact of the 
first full year of job experience are presented in column one and estimates 
for the second full year are presented in columns two and three. y 

Learning occurs rapidly during the first year on the job (productivity 
rising by 3 percent per month) but slows dramatically in the second year 
(dropping below 1 percent per month). Our estimates of the productivity im- 
pact of experience at other firms are much lower overall and decelerate at a 
mucn less rapid rate. Taken at face value, this pattern implies that the 
skills learned in the first 12 months on a job are almost entirely (more than 
90 percent) either specific to the firm or general out not put to use in later 
relevant jobs. During the second year on the job, a much larger share of the 
skills learned--possibly as much as three-fourths--i s not specific to the firm 
and is usable at other similar jobs. When models were estimated in which 
the first year of relevant experience (allowing a unconstrained estimate ot 
its impact), estimates of the first year of relevant previous experience's 
effect on productivity and wage rates did not become larger. Consequently, 
t!ie finding tiict the first year of tenure has much larger effects on produc- 
tivity than dues 1 rather than 0 years of releveant experience is robust to 
changes in specification of the relevant experience variable. The fact that 
most of the skills learned during start-up training are not general enough to 
be used in other similar jobs helps explain why compensation is front-loaded, 
for e v ^mple, wage rates rise at a distinctly slower rate than productivity net 
of training uosts during the first year (Bishop and Kang 1984). 

Spillovers from Employer Training 

We will now compare the impact of previous relevant training on wage 
rates, its impact on productivity. Starting wage rates were b.4 percent 
higher for those with 5 years of relevant experience. The additional pay 
seems to be considerably smaller than the benefit--a 44 percent ^ncredse in 
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TABLE 3.12 



FIRM- SPECIFIC VERSUS OCCUPATION-SPECIFIC TRAINING 



Second Year 



First 
Year 



Full 
Sampl e 



Stayers 

Only 



Productivity Growth Rate 



38.0 

i.a-z.u 



9.5 
1.7 



2.6 
1.8 



Tenure and Relevant Experience 



Tenure at the Firm 

Relevant txperience at Other Firms 



Wage Growth Kate 



Relevant Experience at Other Firms 1.3-1.8 1.2 1.6 



NOTE: Entries for the first year of tenure are the reported average growth of 
productivity and wage rates for new hires that stay with the firm over the 
course of the first year. Productivity a* the time of the interview is the 
base for calculating the percentage of change in productivity. All other en- 
tries are calculated from the regressions reported in table 3.11. The range 
reported for the effect of the first year of experience reflects the dif- 
ference found between the full sample and the stayer sample. 
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productivity net of training costs during the first 3 months— that the firm 
derives from hiring a worker witn 5 years of relevant experience. Hiring 
workers with 5 years of relevant experience reduces losses or increases 
profits during the first 3 months by an amount equal to Z6 percent of the 
typical new hire's productivity net of training costs (see line 13 of table 
3. 11), 10 Clearly the firm benefits when it is able to hire workers trained 
by other firms. How long does this spillover benefit last? Five years of 
such experience is apparently associated with an increase in the profit margin 
at the time of the interview that is equal in magnitude to somewhere between 
3.3 and 3.9 percent of the worker's potential productivity.il The effect is 
not statistically significant, howeve, . The spillover benefit of hiring 
already trained workers diminishes with tenure but apparently remains during 
the second year on the new job. The results suggest that firms hiring workers 
with relevant experience retain tor themselves most of the greater productiv- 
ity of these workers during the first few months on the job. This means that 

on_t h e-job training at firm A pot O n ^y benefit*; the pmnl cwpp ^nri emnlovpr ( a<; 

implied by Becker's theory of OJT), but also benefits other employers in the 
industry who hire workers who quit or are laid off by firm A. In other words, 
OJT creates an external ity--a benefit that is not appropriated by either the 
trainer or the trainee. The market failure tnat is implied Dy this finding is 
justification for governmental efforts to stimulate the externality creating 
activi ty--general on-the-job training. 

Effects of Vocational Education 

New hires who have received vocational education seem to require smaller 
amounts of on-the-job training and to be more productive in the firs 4 few 
months on the job. To have these positive effects, however, vocational train- 
ing must be relevant to the job that the individual occupies. Employees who 
have had vocational training that is not relevant to the job are slightly less 
productive in the first 2 weeks and require slightly more training than people 
who have had no vocational training. Employees who have relevant vocational 
training were significantly more productive both initially and at the time of 
the interview and also required less training than those with no vocational 
training. Tne impact of relevant vocational education varies considerably by 
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level and provider. Consequently, separate estimates were maue of the effects 
of training received at private and public institutions and of the effects of 
training received by workers with different levels of schooling (a high school 
diploma or less, some college, and a 4-year college degree or more). The im- 
pacts of relevant vocational education received at a public institution are 
reported for each of the three categories of educational attainment in columns 
one and three of table 3.13. The additional impact of receiving one's 
training at a private institution is ri-ported in column four. The impact of 
an additional 4 years of schooling is reported in column 5. 

The effects of relevant vocational training are largest for those with 
1-3 years of college. The statistically significant effects are that it 
increases productivity in the first 2 weeks by 13 percent, reduces management 
training time by 35 percent, and reduces overall training time by 22 percent. 
Vocational training at these institution produces small increases in quit 
rvt.es, moderate reductions in involunt y turnover, and small increases in 
tenure. Overall productivity net of training costs during the first 3 months 
is increased by a significant 22 percent, wage rates are a significant 8 per- 
cent higher. The fact that productivity net of training cost rise, mt .n more 
tnan wage rates implies that for those with 1-3 years of postsecondary edu- 
cation, vocational training benefits the employer as well as the new hire. 
T.ie magnitude of the spillover benefit during the first 3 months is estimated 
to be 16 percent of productivity net of training costs. 

Vocational education obtained in high school apparently has smaller 
effects on productivity, training requirements, and wage rates than vocational 
education obtained at 2-year postsecondary institutions. The difference is 
statistically significant for initial productivity, for informal training by 
management, and for starting wage rates. College graduates with vocational 
training get significantly more training than other vocationally trained 
workers in the same job, but, in other respects, are not significantly dif- 
ferent from those with some college. Their overall productivity net of 
traini i costs during the first 3 months is no higher than that of workers 
with no vocational training. 

High productivity and significant reductions in training costs result 
from hiring enployees who have been trained at privately controlled 
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TABLE 3.13 

EFFECTS OF RELEVANT VOCATIONAL EDUCATION 
( I n percent) 



Outcomes 



Product I v J ty Net of Training 
Cost First 3 Months 

Productivity 

FJrst 2 weeks 
Next 12 weeks 
At time of Interview 

Requ Ired Training 

Formal training 
Informal bv management 
Informal by co-workers 
Total training 

Wages 
Starting 

At time o f Interview 

ProfltaMllry of Hire During 
First 'j Months 

Productivity Minus Wage 
(at time of Interview) 



Vocational 
Education 
with 12 or 
Fewer Years 
of School 



+ 7 



3* 

2 
3 



44 
-9 



10* 



Vocational 
Education 
with Some 
Col lege 



+22* 



13** 
4 

1 



+25 

-35*** 

-26 
_ 2 2»* 



^6 



Vocational 
Education 

with 4+ 
Years of 

Cpl lege 



3 
4 

-10 



+ 73 
-19 
- 2 
+ 12** 



-17 



- 4 



Extra Impact 
of Private 
Vocat lonal 
Education 



+22* 



20*** 

7 
7 



-37 

9 

-36* 

-20** 



16 



Impact of 
4 Years of 
Genera I 
Education 



-10 

8 

+24** 

3 



Turnover 

Tenure 
Quit 

Discharge or layoff 



-6 
-18 
+23 



10 
10 
-24 



11 
29 
-54 



7 

- 7 
-34 



- 4 

-21 
33 



NOTE: Fixed effects regressions run on 435 pairs of new hires In the 1982 National Employer Survey for all models 
Included control variables for whether the worker Is currently a vocational eduction student, was hired In a 
temporary job, was <nown to be eligible for a subsidy when hired, and current average hours per week. lodols for 
current or most recent wage, productivity, and profitability have additional controls for actual tenure and ten- 
ure squared. Models for starting wage and profitability In the first 3 months control for date of hire and date of 
hire squared. The turnover regressions are based on 510 pairs of new hires for nontemporary jobs and control the 
log of potential tenure and Its square. In the first and third columns of the table the #, s report on a hypothesis 
test of differences between the effect of high school (4-year college) vocational education and the effect of voca- 
tional education received at a community college or technical Institute* 



* significant at the 1 0| level (two-sided) 
** significant at the 5< level (two-sided) 
*** significant at the \i level (two-sided) 
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vocational-technical schools or colleges. Compared to students who received 
their vocational training at public institutions, privately trained students 
are 20 percent more productive initially and 7 percent more productive at the 
time of the interview and require 20 percent less training. Their overall 
productivity net of training costs is 22 percent higher. Their starting wage 
rates are only 4 percent higher, so the firm benefits considerably when it is 
able to hire a graduate of a private vocational -technical institution. 

Additional years of schooling generally do not have statistical!/ signif- 
icant effects on productivity, required training, and turnover. The excep- 
tions to this generalization are that schooling is positively related to re- 
ceiviny more informal OJT from co-workers and is positively related to pro- 
ductivity at the time of the interview. These results contradict the claims 
of Ivar Berg (1 9 71 ) in the Education and Jobs: Great Tr a ining Robbery U971). 
The fact that years of schooling has zero impact on initial productivity but a 
significant impact on productivity after a year suggests that schooling helps 
the individual learn the jod. 

j.4 Impact of Training on Productivity: Individual Variations 

One-fourth of the total variation of training intensity (hours in 
training activities in the first 3 months) is variation across people occupy- 
ing the same position at the same firm. Firms recognize that some new hires 
require more training than others and adjust their training efforts accord- 
ingly. Workers with relevant previous work experience and relevant vocational 
education require and get less OJT. The fast learners who can achieve a tar- 
get skill level more quickly may also get less OJT. Those viewed as more 
promotaDle often get more training to prepare them for the broader responsi- 
bilities in the future. When the company and the job being trained for are 
held constant, what impact does variation in training have upon productivity, 
wage rates, turnover, and promoti ons? The next four sections of this chapter 
address each of these issues. 

An anpirical analysis was conducted of the determinants ot the shape 
of an individual's learning curve. The effects of the job occupied and the 
employer on learmny rates are held ;.onstant by estimating fixed effects 
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models that Compare the learning rates of two different workers hired for the 
same job. The learning rate or productivity increase was defined in two 
alternate ways. The logarithmic specification defined the learning rate as 
the log of the ratio of the individuals reported productivity on a 5-105 scale 
(5 was added to all productivity estimates) at time 2 divided by the individ- 
ual's productivity measured on the same scale at time 1. The linear specifi- 
cation treats the arithmetic difference between reported productivity at time 
one and time two as the dependent variable. The learning rate dependent varia- 
bles were defined for two different time periods: the productivity difference 
between the first 2 weeks and the next 10 weeks at the firm and the produc- 
tivity difference between the first 2 weeks and the date of the interview or 
separation. Learning results p~~tly just from doing the work, but conscious 
efforts to train the new employ are important as well. The effectiveness of 
these processes was hypothesized to depend on characteristics of the company, 
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Table 3.14 presents regression models that address how different types of 
training affect productivity and whether the size of the company influences 
the payoff to training. Training has significantly larger effects on produc- 
tivity at large firms than at small firms. In the linear model of productiv- 
ity growth during the first 3 months, the elasticity of productivity with 
respect to training is 0.07 at companies with 19 employees and 0.18 at 
companies with 200 employees. In the logarithmic model, the estimated 
elasticities are 0.14 at companies with 19 employees and 0.36 at companies 
with 200 employees. 

The longer the time period over which productivity growth is defined the 
greater is the impact of training intensity. In the linear model of produc- 
tivity growth up to the date of interview or separation, the elasticity was 
0.09 at companies with 19 employees and 0.225 at companies with 200 employees. 
In these models, the effects of learning by doing are captured by the tenure 
variable. In the linear model, the elasticity of productivity with respect to 
tenure was 0.055. Although elasticities with respect to tenure are lower than 
elasticities with respect to training, the log variance of tenure is consider 
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TABLE 3.14 



PRODUCTIVITY EFFECTS OF ALTERNATIVE 
FORMS OF TRAINING 

(within firm models) 



I Growth Log Model I Linear Growth Model 

Training _ I 1st Quarter TUnTil Inte rv iew! 1st Q uarter~~l Unti rTntgrytg^ 



Log Training 

Log Training 
Times Size 

Formal Training 
(100's of hrs.) 



.141*** (3.2) 
.094*** (3 .4) 



.054 



OJT by Supervisors -.039 
(100's of hrs.) 

OJT by Co workers -.028 

/ 1 rtrt _ - C |_ V 

Log Tenure 

Log Tenure Times Size 

Log Tenure Times Size Sqared 



R Squared .065 
Standard Error .34 
Number of Observations 506 



( -9) 
(1.0) 
( .6) 



.214*** (3.1) 
.126***(2.7) 



.075 
.042 
•.016 



( -8) 
( -6) 
( -2) 



.057** (2.2) 

.028 (1.4) 

.016* (1.7) 

.097 

.52 

495 



4.51** (2.6) 
2.94***(2.7) 



.0 



■2.9* 



( .0) 
(1.9) 
( -4) 



.030 
13.6 
506 



7.29***(2.7) 
4.67** (2.5) 

1.3 ( .3) 

-5.4** (2.1) 

-1.1 ( .3) 

4.36***(4.3) 

-.82 (1.1) 

.47 (1.4) 

.122 
20.8 
495 



** 
*** 



significant at the 10% level (two-sided) 
significant at the 5% level (two-sided) 
significant at the li level (two-sided) 
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ably greater, consequently, tenure differences are important determinants of 
worker productivity. There is apparently some curvilinearity to the impact of 
firm size on tenure elasticities. Tenure or learning by doing seems to have 
the grpatest effect on productivity at the very smallest firms. These results 
help explain the observed tendency of large employers to provide more training 
to their employees than small- and medium-sized employers. This occurs not 
just because they have lower turnover and lower costs of capital, but also 
because their training is somewhat more effective (probably because of 
specialization and economies of scale) at raising the workers productivity. 

Data on the training received by specific new employees were available on 
only three of the four types of learning activities: formal training, infor- 
mal training by management, and informal training by co-workers. The clear 
implication of the results from the linear specification is that the relative 
amount of training received from supervisors has considerably smaller effects 
on a worker's relative productivity than the relative amount of training 
recieved from co-workers or throuqh formal mechanisms. Although the coef- 
ficients are not statistically significant, there is also a suggestior in the 
data that being tapped for additional formal trainino has a more positive 
effect on productivity than receiving additional informal OJT by co-workers. 
Another issue that can be addressed in these data is which workers learn most 
rapidly, which workers benefit the most from learning by doing, and which 
workers benefit most from participation in activities that have training or an 
explicit goal? Productivity growth models were estimated that interacted 
training and tenure with background characteristics of the new hire. The 
results of these estimations are presented in table 3.15 and 3.16. Only one 
background characteristic-received relevant vocational training at a private 
institution—had significant interactions with training and tenure. 

Employer training had a considerably smaller impact on those who had 
graduated from a relevant training program at a private technical college than 
on other new hires. Apparently the training provided by these institutions is 
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a close substitute for employer training, and much of the OJT given to 
recruits from these institutions is redundant. 

3.5 The Effect of Training and Higher Productivity on Wage Rate 

The issue to be addressed in this subsection is whether firms adjust the 
individual's wage rates to reflect individual's productivity and training 
requirements. We have already seen that wage rates are not completely deter- 
mined by the job occupied. Holding the job constant, offers of starting wage 
rates and the current wage of job incumbents depend on worker characteristics 
such as schooling, work experience, and gender. Why does this occur? Is this 
dependence of wage rates on the productivity characteristics of a worker a con- 
sequence of the firm's setting wage rates that reflect the individual's produc- 
tivity? Or, alternatively, is the dependence a function of wage setting based 
on a prediction of worker productivity based on schooling and work experience 
t'.iut is .ml rcviscu Lu reflect knowledge uf uk actual proouct ivity ot cne 
particular worker? 

The second question to be addressed i* whether differentials in produc- 
tivity (relative to one's co-workers) are fully or only partially incorporated 
into relative wage rates? Information on a worker's effort and productivity 
are often costly to obtain, and the theory of implicit contracts implies that 
these information assymetries will often result in only partial adjustment of 
the wage to productivity. There are at least 5 reasons for this. 

The first reason why the contracts that govern the employment relation- 
ship may specify only partial adjustment of relative wages to relative produc- 
tivity is worker risk aversion. It is often the case that observed productivi- 
ty is a function of unobservables--effort or a random state of nature such as 
the worker's ability or the territory, machine, or co-worker to which he or 
she is assigned. Setting up a compensation scheme which varies wages dollar 
for duilar with realized productivity establishes the correct incentives for 
effort but forces the worker to accept a great deal of risk. The worker's 
aversion to risk leads him or her to prefer contracts that are not conditioned 
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TABLE 3.15 

PRODUCTIVITY EFFECTS OF TRAINING 
AND LEARNING BY DOING 

(witmn firm 
linear model) 



Training and Other I Growth up to I Growth di'rinq 
Characteristics 1 I nterview or Separation I First 3 Mont hs 



Training 


3.94**(2.1) 


-4.30 




2.54**(2.2) 


4.38** (2, 


.6) 


Training Times Size 




6.96*** (3.7) 




4. 72*** (4, 


.1) 


Training Times Size Squa-ed 




-.65 


( .6; 




-1.51** (2, 


.3) 


Training Times x Relevant Voc. 


Ed. 


.67 


( .8) 




.01 ( . 


,0) 


Training Times Private Voc. Ed 




-1.73 


(1-0) 




-.86* (1, 


.8) 


Training Times Female 




1.28 


(1.4) 




.42 (1 


.1) 


Tenure 


4.98* (6.7) 


4. 72' 


***(3.6) 








Tenure Times Size 




-.66 


( .3) 








Tenure Times Size Squared 




.43 


(1.3) 








Tenure Times Relevant Voc. Ed. 




-1.59 


(1.0) 








Tenure Times Private Voc. Ed. 




1.21 


( -2) 








Tenure Times Female 




-.25 


( .2) 








R Squared 


.007 




.130 


.014 


.050 




Standard Error 


19.6 




?0.8 


12.4 


13.5 




Number of Observations 


498 




49S 


526 


506 





* significant at the 101 level (two-sided) 
** significant at the 5X level (two-sirled) 
*** significant at the 11 level (two-sided) 
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TABLE 3.16 



PRODUCTIVITY EFFECTS OF TRAINING 
AND LEARNING BY DOING 

(within firm 
logarithmic model) 



Training and Other J Growth up to I Growth during 

Characteristics I Interview or Separation j Flrst 3 HontRs 

Training .197***(4.3) • .191***(2.9) .124***(4.2) .144***'3.5) 

Training Times Size .157— (3.3) .128***(4.4) 

Training Times Size Squared -.00B8 ( .3) -.027 (1.6) 

Training Times Relevant Voc. Ed. .012 ( .6) -.0038 ( .8) 

Training Times ' ivate Voc. Ed. -.079* (1 .9) - .031***(2 .6) 

Training Time's Temale .030 ( 1.3) .C10 (1.0) 

Tenure .076***(4.0) .060* (1.8) 

Tenure Times Sue -.022 ( 1 .1) 

Tenure Times Size Squared .015* (1.7) 

tenure Times Relevant Voc. Ed. -.021 ( .5) 

Tenure Times Private Voc. Ed. .072 (1.8) 

Tenure Times Female -.010 ( .3; 

R Squcred .070 .117 .036 .087 

Standard brror .47 .52 .32 .34 

Number of Observations 498 495 526 506 



* significant at tte 101 level (two-sided) 
** significant at the 51 level (two-sided) 
*** significant at the 11 level (two-sided) 
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so strongly on realized productivity. The optimal contract in such an 
environment will be a compromise between full and zero incorporation of 
realized productivity cO the wage. Exactly where the compromise is struck 
depends upon *he strength of worker risk aversion, the responsiveness of 
effort to reward, and the variance of random element (Stiglitz 1974; 1975). 
If firms can monitor t!ie worker's effort, worker risk aversion will induce 
firms to offer contracts in which pay is based primarily on effort rather than 
on realized output (Harris and Raviv 1979). 13 This further reduces the 
dependence of wages on realized productivity. 

Second, productivity differentials between workers at a firm might re- 
flect differences in skills that are specific to the firm or only known to the 
firm. If the worker is not able to translate high productivity at the current 
employer into a higher wage offer at another firm, the competitive pressure on 
the current employer to raise the individual's wage is reduced. Even if all 
productivity differentials within the firm reflect differences in generalized 
competence, it is very difficult for other employers to measure these 
differentials accurately and thus base wage and job offers on them. No one is 
likely to tell a prospective employer the truth. Self-reports of productivity 
are probably treated with skepticism, The individual's employer has a 
positive incentive to speak very positively about the workers he wants to get 
rid of and negatively about the workers he wants to keep. Most employers are 
reluctant to talk about prior employees. Separating employees who have felt 
that they were unable to get a good job because they are getting a poor 
recommendation from a previous employer have successfully sued that employer. 
This has made most employers reluctant to talk about their past employees. In 
an interview, we conducted with the personnel director of Nationwide 
Insurance, we were told; "We warn our managers all the ti?ie. If someone 
calls you on the phone and asks you about someone who has left the company, 
you refer them to personnel. You don't say word one to them. You could be 
put in the position where you are going to be in court some day." 

A third reason that differences in relative productivity may not show up 
in difference in relative wages is that the firm is recognizing the greater 
output in ways that are not as visible to those outside the company. The only 
indicator of a worker's relative productivity that is likely to influence 
another employer is the worker's job classification and relative wage rate. 
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Wage increases and promotions are often justified on the grounds that they 
will reduce the probability of losing that employee. But, they also transmit 
signals to other employers about the employee's productivity, and consequent- 
ly, raise the wage the promoted employee is likely to be aole to obtain else- 
where. This means that as en instrument for retaining the most productive 
employees, promotions and wage increases are partially self-defeating. Re- 
wards for performance that are not visible to other potential employers such 
as praise, desirable job assignments, greater autonomy, being able to select 
subordinates, and opportunities for travel and vacations prob:bly have larger 
effects on retention and morale than equivalent costly wage increases. 

The fourth explanation is the high cost of accurately measuring a particu- 
lar worker's productivity. In most jobs, objective indicators of productivity 
simply do nqt_exist. This is why in November 1975, only 1.2 percent of the 
nation's workers were paid on a piece rate basis and only 1.9 percent on a 
pure commission basis (Flaim 1 976) . In most work environments, productivity- 
based wage setting would have to use subjective evaluations by immediate 
supervisors. These supervisory assessments are known to contain measurement 
error. Meta-analyses of supervisor rating studies have found that 0.6 is the 
upper bound on the coorelation between the ratings given the same worker by 
two different raters (King, Hunter, and Schmidt 1980). Wage sett ig in such 
an environment would take into account f he measurement error, an*1 the 
elasticity of the wage rate with respect to measured productivity will be less 
than one (see Hashimoto and Yu 1980). 

Top managements of large organizations sometimes fear that some line 
supervisors may abuse the power this kind of wage ^etting gives them. Super- 
visors may also misperceive the riteria they are supposed to use. If a union 
represents the workers, the at ,ty and inclination of management to adjust 
wages to productivity is reduced even further. As a result, large organi- 
zations greatly restrict the range over which wage rates may be varied. A 
supervisor's perception of a 50 percent productivity differential may trans- 
late into only a 1 or 2 percentage point differential in the wage increase 
that is awarded. In our view, it is the threat of unionization and the dif- 
ficulty of ensuring that supervisors will carry out instructions correctly 
that are responsible for the very weak connection between relative produc- 
tivity and relative wage rates in large establishments. In small owner- 



id 

ERJC 



managed firms, unions are not as much of a threat and the owner makes tne 
decision about the wage to offer. 

The fifth reason for an elasticity below one is t at productivity is not 
perfectly coorelaUd over time. The consistency of worker performance is 
greatest when conditions of work are stable. For adjacent weeks coorelations 
of output rate for routine tasks run af high as 0.96 (Tiffin 1942; Rambo, 
Chomiak; and Price 1983) and as low as 0.68 (Rothe 1978) when pay is based on 
an incentive system. The average correlation for 8 different studies was 
0.86. Most jobs are not paid on an incentive, however, and conditions of work 
are often changing. In more typical environments where pay is not based on an 
incentive and the work environment is changing, correlations for adjacent 
weeks ranged from 0.48 (Rothe and Nye 1961) to 0.69 (Rothe 1917), and over 4 
studies aver-aged 0.585. Whether correlations for quarterly or yearly averages 
would be higher or lower than this can be debated. Using longer time inter- 
vals should increase the consistency of performance, but the longer time 
intervals between measurement will reduce the coorelation (Rambo, Chomiak; and 
Price 1983). If employers try to set wage rates equal to next periods 
expected productivity, the lack of performance consistency will result in an 
elasticity of future wage rates with respect to current productivity that is 
less than one. 

In order to examine the extent to which wages reflect actual differences 
in productivity, we regressed relative wage rates on realized relative produc- 
tivity scores, an index of the training actually received, and other worker 
characteristics. If there is a feedback from realized productivity and train- 
ing to wage rates, we expect the coefficients on productivity and training to 
be signif icartly different from zero. Specifically, we expect the coefficient 
for productivity to be positive and the coefficient for training to be nega- 
tive. On the other hand, if the firms do not adjust their wage rate to ob- 
served productivity and training investment, the coefficients on these vari- 
ables will be zero. 

Two equations for wage rates, one for starting wages and the other for 
latest wages, were estimated. The results are presented in table 3.17. The 
starting wage is generally set before the new hire starts work, so one would 
not expect it to have a very strong relationship with realized productivity. 
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TABLE 3.17 

IMPACT OF WORKER PRODUCTIVITY ON WAGE RATES 







Starting Wage 


Latest Wage 


Traininn f imp MO(V<; nf hr<; \ 
i i a in my i line ^ iuu o u I in j. j 




-.019* 


(1.89) 


-.022 


(1.51) 


r 1 UUULl 1 V 1 l»_V 












2d week 




.084 


(1.37) 


.045 


(.51) 


3d-12th week 




.020 


(.26) 


- .uuu 


i nrn 

I 'U'JJ 


At interview or separation 




-.011 


(.26) 


.215*** 


(3.63) 


Relevant Experience 




.0155***(4.34) 


.0059 


(1.17) 


Relevant Experience Sq. (divided 


by 100) 


-.039*** 


(4.54) 


-.016 


(1.38) 


Total Experience 




.0079*** 


(4.04) 


.0072*** 


(2.64) 


Total Experience Sq* (divided by 


100) 


-.017*** 


(3.28) 


-.0135* 


(1.79) 


Years of Schooling 




.012*** 


(3.08) 


.012** 


(2.16) 


Relevant * ;ional Education 




.039*** 


(3.21) 


.030* 


(1.77) 


Privafp wnrafinnal Frlurafinn 

I 1 1 VQbC 1 ULQ t 1 UMQ I L. VJ U V- □ \+ 1 \J 11 




.008 


(.28) 


.023 


(.62) 


Female 




-.040* 


(1.90) 


-.029 


(.98) 


Knoun to Be TJTC Eligible 




-.062 


(1.64) 


-.165*** 


(3.10) 


Union Referral 




.426*** 


(4.69) 


.115 


(.90) 


Number of Observations 




456 




456 




R Squared 




.353 


.306 





NOTE: This table is based on fixed effects models that compares two new hires 
for the same job at the same firm. Other variables in the modal were whether 
the job was temporary, whether the individual was a student, hours worked per 
week, whether referred by a relative, and whether subsidized by a program 
other than TJTC. The model for latest wage also contained tenure and tenure 
squared. The model for starting wage contained date of hire and the date of 
hire squared. 

* significant at the 10% level (two-sided) 
** significant at the 5% level (two-sided) 
*** significant at the IX level (two-sided) 
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This expectation is confirmed by the small size and insignificant coefficients 
on the three measures of worker productivity. Employers do seem to be able to 
anticipate when a new hire will require extra training, however, and to offer 
lower wage rates to new hires who require the extra training. The magnitude 
of this impact is not particularly large. An increase in training during the 
first 3 months by the equivalent of one fifth of the new employee's potential 
productivity reduces the new hire's starting wage by only 2 percent. The 
small size of this response suggests either that most of the training in the 
first 3 months is specific to the firm or that the employer has difficulty 
anticipating how much additional training an inexperienced worker is going to 
require. 

Worker characteristics generally have larger impacts on starting wage 
rates than on. current wage rates. Holding realized productivity and total 
experience constant, 5 years of relevant work experience raises wage rates by 
6.8 percent at the start but by only 2.6 percent at the time of the interview. 
Being a referral from a union has an extremely large effect on starting wages 
but a much smaller effect on current wages. This pattern of results—large 
impacts of worker characteristics and small impacts of realized productivity-- 
confirms our expectation tha 4 i^e main determinants of the starting wage are 
worker characteristics observable prior to the hiring decision. 

Latest wages are clearly a function of both worker characteristics and 
actual productivity. Total experience, years of schooling, and relevant voca- 
tional education all had statistically significant impacts on relative wage 
rates. Reported productivity at the time of interview or separation also had 
large statistically significant effects on wage rates. The elasticity of 
wages with respect to productivity is 0.17 (0.8 x 0.215). The fact that this 
value is significantly below 1 implies that wages only partially reflect 
person-to-person variations in productivity on the job. This finding explains 
why studies that have absolute measures of worker productivity typically find 
that coefficients of variation for productivity greatly exceed the coefficient 
of variation o* wage rates. Bobko, Karren, and Parkington's (1983) study of 
92 insurance counselors found, for instance, th? t coefficients of variation 
were 42 percent for the sales of these counselors but only 14.6 percent for 
their earnings. 
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The conclusion that relative wage rates at interview or separation depend 
on realized productivity as well as worker characteristics is subjecc to chal- 
lenge, however, if employers set wage rates on the basis of worker character- 
istics such as recommendations from previous employers and aptitude test 
scores that are not available to the researcher. If such information is 
available to the employer and it has a continuing effect on wages even after 
the new hire has been at the firm for a year, the productivity measures will 
tend to pick up the eflects of these omitted worker characteristics and the 
coefficients on current and lagged productivity will have a positive b^as. We 
examined the presence of omitted variables in wage equations by jointly esti- 
mating the starting and latest wage equations u'ing seemingly an unrelated 
regression technique. Evidence that some of the determinants of relative wage 
rates are not included in our models is provided oy the fact that there is a 
positive correlation of 0.3 between the errors of the 2 equations. Any 
possible bia^ produced by an omitted characteristic, however, seems to be very 
small. For the latest wage, it is only the contemporaneously measured produc- 
tivity variable that has a large positive effect on the wage, and actual 
productivity in the first 2 weeks and the next 10 weeks show no significant 
impact. Also, in the starting wage model, it is actual productivity in the 
first 2 weeks that has the largest positive effect and current productivity 
shows no significant effect. This pattern of coefficients suggests that (1) 
omitted worker characteristics are not a significant source of bias of the 
coefficients on the productivity variables in the model of the latest wage and 
(2) wages adapt quickly though not completely to the realized productivity of 
the new worker. 

One would not expect all firms to be equally able or inclined to adjust 
relative wage rates to the realized relative productivity of workers. One 
would expect large establishments and unionized firms to be less likely to 
base wage increases on supervisor opinions of a worker's productivity. This 
hypothesis was tested by entering interactions between current productivity on 
the one hand and size and unionization on the other into the models predicting 
a worker's current relative wage (see table 3.18). Both coefficients were 
negative as anticipated, and the coefficient on the interaction term for size 
and productivity was significantly negative. The elasticity of the wage with 
respect to productivity is 0.2 (i.e., 0.8 [0.198 + .052]) at non-union estab- 
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TABLE 3.18 



IMPACT OF WORKER PRODUCTIVITY ON WAGE RATES: 
INTERACTIONS WITH UNIONIZATION AND SIZE 





Starting Wage 


Latest 


Wage 


i r a 1 1 1 1 1 1 y I I me ^ 1 U U 5 UT n r b , J 


-.020** 


(2.01) 


- fi 1 7 

- . U 1 / 


M 1 71 
(1.1/J 


ri uuuit 5 v i ty rirst c WccKS 


.0*0* 


(1.87) 




( 7Q \ 


rruuuLtivity ^most rcCcnLj 






• 1 J o 


(A O V 


C i7fl T "1 m O C I) Hll^fr "1 V/T ¥ W 

J IZc 1 IHlcb rruuucLivity 


.019 


(.73) 


" .UOD 


( i oru 


u 1 1 i u 1 1 i i we b rruuuLtiviuy 


.179 


(1.11) 


- 1 Ifi 

• 1 «5o 


( £0\ 

(.od) 


Jn 1 On KcTcrra ! 


.382*** 


(4.08) 


i on 


f a a \ 

(.94) 


nil cU a Kel alive 


-.041* 


(l.VJ) 


- .0 61 


(1.23) 


KeTerra 1 Uy a Relative 


.024 


(.41) 


- .Ul 0 


1 1 Q ^ 


Kc icvani experience 


.0154*** 


r (4.31) 


.0064 


(1.29) 


Relevant Experience Sq. (divided by 100) 


-.038*** 


(4.49) 


-.018 


(1.48) 


Total Experience 


.0075*** 


(3.87) 


.0077*** 


r (2.80) 


Total Experience Sq. (divided by 100) 


-.017*** 


(3.13) 


-.015** 


(1.99) 


Years of Schooling 


.012*** 


(3.08) 


.012** 


(2.13) 


Relevant Vocational Education 


.039*** 


(3.17) 


.026 


(1.53) 


Private Vocational Education 


.004 


(.16) 


.024 


(.63) 


Female 


-.039* 


(1.84) 


-.024 


(.81) 


K in to be TJTC Eligible 


-.071* 


(1.87) 


-.165*** 


(3.10) 


Received JTPA Subsidy 


.007 


(.19) 


-.002 


(.03) 



NOTE: This table is based on fixed effects models that compares two new hires 
for the same job at the same firm. Models were estimated using seemingly 
unrelated regression. Other variables in the model were whether the job was 
temporary, whether the individual was a student, and hours worked per week. 
The model for the latest wage also contained tenure and tenure squared. The 
model for starting wage contained date of hire and the date of hire squared. 
The weighted R square for the system was 0.332, and the coorelation between 
the residuals of the 2 equations was 0.39. In the starting wage model, size 
and unionization are interacted with productivity in the second week. In tie 
latest wage model interactions are with most recent productivity. 



significant at the 10% level 
significant at the 5% level 
*** significant at the 1% level 
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(two-sided) 
(two-sided) 
(two-sided) 
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1 ishments with 17 employees. Though the coefficient on the unionization inter- 
action is not statistically significant, it's point estimate implies that a 
unionized firm of that size would have an wage elasticity with respect to 
productivity of 0.09. The results imply that the elasticity of the relative 
wage with respect to relative productivity will be 0.09 at a non-union estab- 
lishment with 200 employees, -0.02 at a unionized establishment with 200 
employees, and 0.02 at a nonunion establishment with 1,000 employees. Clearly 
the r^.ative wage rates of different workers in the same job do not vary 
proportionately with their productivity. In medium-sized unionized establish- 
ments, and large non-union establishments, there does not seem to be any 
immediate response of relative wages to relative productivities. 

3.C T he Effect of Training and Productivity Growth on Turnover 

What impact does the productivity of a worker and the training received 
by that worker have upon turnover? The findings in the previous section sup- 
port a view that wage rates and other job rewards are in most cases tied to 
the job occupied and respond to the perceived competence of individual workers 
only incompletely. Another way employers may respond to productivity differen- 
tials between workers is by promoting the most productive and firing the least 
productive. Many employment contacts (both explicit and implicit) greatly lim- 
it the firm's flexibility in setting wage rates but offer it great flexibility 
in releasing unproductive new hires during a probationary period that may last 
as long as 6 months. Why do firms offer labor contracts in which they fire 
less-productive workers rather than offering them a lower wage? The contract 
literature has suggested a number of reasons why firms may choose to offer 
such contracts. As a worker gains tenure on the jGb, the specificity of the 
job match increases. Renegotiating wage rates after specific training is 
completed will be very costly because the gap between the threat points of 
each party can be quite large and the incentives for strategic behavior are 
strong (Hasimoto and Yu 1981). 

A second reason for such contracts might be morale considerations. Re- 
taining an unproductive worker who has been chastened by receiving a salary 
cut or demotion may be bad for morale. The bitterness that such an event 
causes may result in grievances being filed against the company, efforts to 
organize the firnTs employees, further declines in the worker's productivity, 
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damage to the morale and cohesiveness of the work group, and sabotage (Akerlof 
1982). 

In this subsection, we examine the impact of differentials in realized 
productivity and differentials in training investment on the differentials in 
turnover of people occupying the same job. How responsive is turnover to such 
differentials? At which types of firms is turnover most responsive to produc- 
tivity and training differentials? Have the firms that are unable to adjust 
wages to productivity differences compensated for this by being quicker to 
fire the workers who are less productive? Or, are the types of firms that ad- 
just wages to productivity also more likely to fire the less-productive employ- 
ees? These issues were addressed by studying a sample of workers who had been 
recruited for permanent jobs and who stayed at the firm at least 3 months. 
The effects of the firm's characteristics on the average level of turnover was 
partialed out by examining differences ir. subsequent turnover between pairs of 
workers who had the same job and met the selection criteria noted here. Limit- 
ing the sample to those who stayed at the firm at least 3 months means that we 
have one measure cf training investment and two measures of reported 
productivity that are not contaminated by turnover events. The models 
therefore characterize the effect of the training provided in the first 3 
months and the produc-ti vity achieved during that period on subsequent 
turnover. 

Models were estimated predicting differences in the log of actual tenure 
and probabilities of voluntary and involuntary separations. The results of 
the analysis are presented m table 3.19. When measures of actual training 
and productivity were included in the models, almost none of the character- 
istics of the worker were statistically significant. The sole exception to 
this was that people recruited through newspaper ads were more likely to be 
fired and had shorter tenure, school referrals had lower dismissal rates, 
employer referrals had higher dismissal rates, and women had lower quit 
rates. By far the most powerful determinant of turnover is reported pro- 
ductivity during the 3d-12th week of employment. When the productivity scale 
is defined over a range from 0 to 1, workers 1 productivity in the 3d-12th week 
has a mean of 0.65 and standard deviation of 0.14. A 1 standard deviation 
(0.14) rise in the productivity report raises expected tenure by 39 percent at 
a nonunion company with 19 employees. It lowers the probability of being 
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TABLE 3.19 

IMPACT OF TRAINING AND PRODUCTIVITY ON TURNOVER 
(within firm models) 



Explanatory Variables 


Loa Tenure 


Invo luntary 
Separation 


Quit 




log Training Intensity 


.123* 
d-8) 


.123* 
(1.8) 


-.146*** -.140*** 

(3.3) (3.2) 


.029 
(-5) 


.031 
(.5) 


Log Training Intensity Tines Size 


-.014 
(•3) 




-.042 
(1.4) 


.015 
(.54) 




Productivity 2d Week 


-.617** 
(.3) 


-.605** 
(2.1) 


-.440** -.400** 

M % MX t *l n X 

(1.4) (2-2) 


.110 
(•5) 


.180 

i Q \ 


Productivity 3d-12th Week 


2.400*** 
(8.4) 


2.367*** 
(8.3) 


-.674*** - .673*** 

(3.7) (3.7) 


-.190** 

(2.1) 


-.537** 
(2.3) 


Productivity 2d-12th Week Tines Size 


-.398** 

(2.3) 


-.339*** 

(2.6) 


-.186** -.116 
(2.1) (1-4) 


.211* 
(1.8) 


.210** 

(2.0) 


Productivity 3d-12th Week Tines Union 


-.399 
(•*) 


-.446 

(.6) 


1.047** 1.146** 

(2.0) (2.2) 


.600 
(.9) 


.592 
(.9) 


Loq Starting Vage 


-.270 
(1.2) 




.101 
(.7) 


-.086 
(.5) 




R Squared 


.592 


568 


.242 .226 


.121 


.114 



MOTE- These models of differences between the tenure and turnover of two workers In the same job 
have the following control variables: dummies for referral source, relevant experience and total 
experience md their squares, log of potential tenure and Its square, years of schoo Ing gender 
relevent vocational education, private vocational educetlon, knMn to be TJTC ^W*'" 1 ™ Mr*, 
subsidized by JTPA, hours worked per week, and working at the firm while part of a co-op program. 



* significant at the 10% level (two-sided) 
** significant at the 5X level (two-sided) 
*** significant at the IX level (two-sided) 
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fired by 9 percentage points and the probabilities of qui ^ing by 7 percentage 
points. If productivity is 0.14 higher both initially and iuring week 3-12, 
expected tenure is 27 percent greater, the probability o^ being fired is 14 
percentage points lower, and the probability of quitting is 4,5 percentage 
points lower. Less productive workers are more likely to quit, but it is in 
the probability of being fired or laid off where the really big differences 
show up. 

The responses of turnover to a worker's productivity clearly depend upon 
the size of the firm and on whether it is unionized. A worker's productivity 
has a smaller effect on expected tenure at large unionized firms. A 1 stan- 
dard deviation (0.14) increase in both productivity reports increases expected 
tenure by 27 percent at nonunion companies with 19 employees, by 13.5 percent 
at non-union companies with 200 employees, and by 6.7 percent at unionized com 
panies with 200 employees. Size and unionization have very different effects 
on the two forms of turnover. Most probationary periods in union contracts 
are for 3 months or less. In our data, 88 percent of the firms with probation 
ary periods had a probationary period of 3 months or less* This probably ac- 
counts for the fact that dismissal and layoff probabilities of unionized 
workers who have 3 or more months of tenure do not depend upon the worker's 
actual productivity. Dismissal decisions at large nonunion companies, seem to 
be more sensitive to a worker's productivity than the dismissal decisions at 
small non-union companies. Quit propensities react to company size in the op- 
posite fashion. At companies with 200 or more employees, there is no tendency 
for the less productive employees to be more likely to quit. At small compan- 
ies, there is such a tendency and it is statistically significant. 

The primary prediction of human capital theory about job turnover is that 
workers who have a great deal of specific training should have lower rates of 
turnover. This proposition applies to workers who have completed their train- 
ing or whose training is well underway. If the employer has paid for most of 
the costs of specific training, a signif icint loss is suffered if a separation 
occurs, so we would expect the separations over which the employer has control 
(involuntary separations) to be negatively related to the amount of specific 
training. If the employee has paid for the specific training, one would ex- 
pect voluntary separations but not involuntary separations to be negatively 
related to the amount of specific training provided. 
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Expected tenure is greater for workers who have received more than the 
normal amount of training. The elasticity of tenure with respect to training 
is apparently about 0.12. More intensive training raises expected tenure by 
lowering rates of involuntary termination. Holding productivity constant, a 
doubling of training investment during the first 3 months lowers the proba- 
bility of being fired in the subsequent period by nearly 10 percentage points. 
Variations across workers in the amount of training received seem to have no 
effect on quit rates. The fact that additional investments in training reduce 
involuntary turnover but not voluntary turnover supports our previous finding 
that most of the training provided in the first months on a job is specific to 
the firm. Apparently some new hires ar^ recruited for their potential not 
their experience. The receipt of extra training may reflect a belief in a 
worker's potential. For these workers low productivity during the first few 
months is not as negative as would be for someone with previous relevant 
experience, and very low rates of involuntary turnover result. 

3.7 Training, Productivity and the Incidence of Promotions 

About one-third of our sample of new hires were promoted before the date 
of our interview. Consequently, an analysis of promotions was conducted which 
paralleled the analysis of turnover. The results of this analysis of differ- 
ences in promotion likelihoods of two recent new hires is presented in table 
3.20. As one might anticipate, productivity during the 3d-12th weeks on i^e 
job was by far the single most important determinant of an individual's 
l.kelihood of promotion. Those who were 15 percent (0.10) more productive 
than other new hires in that job were 13 percentage points more likely to be 
promoted. 

The coefficients c fnorted initial productivity are negative but not 
statistically significant. This implies that low productivity in the initial 
weeks on a job is not held against a new employee being considered for 
promotion if learning is rapid and very high levels of productivity are 
attained. The size of the f <rm has no effect on how sensitive promotion 
decisions are to perceptions that a worker is highly productive. There does 
seem to be a tendency, however, for unionized firms to be considerably less 
affected by productivity when deciding about promotions than nonunion firms. 
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TABLF 3.20 



IMPACT OF TRAINING AND PRODUCTIVITY 
ON PROMOTIONS 
WITHIN FIRM MODEL 



Explanatory Variables 


Model 1 


Model 2 


Log Training 


.057* 


.105** 




f , OA 


(2.0; 


Log Training Times Size 


.089** 


.^90** 




f o c \ 

(2.6) 


(2.0) 


Productivity ?1 Week 


-.282 


-.199 




(1.3) 




Productivity 3d-12th Week 


1.332*** 


1.276*** 




(6.4) 


(5.8) 


Productivity Times Size 


.087 


.098 


(.8) 


(.9; 


Productivity Ti.T.cs Union 




-.957 






(1.5) 


Log Starting Wage 


-.261* 


-.281* 




(1.8) 


(1.7) 


R Squared 


.216 


.256 



NOTE: Model 1 contains only three additional variables: hours 
worked, log potential tenure, and log potential tenure squared. 
Model 2 contains the following additional characteristics of the 
worker: gender, relevant experience, total experience, -ferral 
source dummies, years of schooling, relevant vocational education, 
private vocational education, known to have been a TJTC elicnble 
when hired, subsidized by JTPA, and initially hired as a co-op 
stdent. Only the co-op student variable had a statistically 
sigi ificant effect (+) on K "omotionu. 

* significant at the 10% level (two-sided) 
** significant at the 5% level (two-sided) 
*** significnat at the 1% level (two-sided) 
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There is a clear tendency for those who receive more intensive training in 
the first 3 inonths on a job to have a h _r probability of subsequently being 
awarded a promotion. A doubling of training intensity during the first 3 
months is associated with a 7 percentage point higher probability pro- 
motion at companies with 19 employees. This association is even stronger at 
large establishments. If the company has 200 employees, a doubling of the 
training intensity in the first months is associated with a 31 percentage 
point ^'gher probability of being promoted. 
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NOTES 



1. See 2 of Chapter 2 for a complete description of the derivation of cost 
factors. 

2. Measurement error is probably biasing these coefficients. Our respondent 
(generally a boss, supervisor, or personnel manager) probably had better 
knowledge of time spent in formal training and informal training by super- 
visors than of time spent in other forms of training. This should have 
resulted in the coefficients on these forms of training having a smaller 
downward bias than the coefficients on informal training by co-workers and 
time spent watching others. Correcting for measurement error might raise the 
coefficients on these last two forms of training by more than it raises the 
coefficients on formal training. Consequently, the conclusion that the rate 
of return to the most informal types of training is higher than the rate of 
relurn to formal training is probably robust with respect to corrections for 
measurement error. 



3. If training intensity in each of the other seven quarters were identical 
to the first quarter's training intensity, the cost multiplier would be seven 
rather then two. The correct multiplier is significantly less than seven 
becc-ise training investments in the later period are not perfectly correlated 
with training investments in the first quarter and because most employers 
report the training period to be less than 6 months. Given these facts, the 
two for one ratio is an assumption that magnifies the cost of the reported 
differences in training intensity quite dramatically and reduces calculated 
rates of return by a factor of three. 

4. The RORs ar2 the ratio of the yearly increase in productivity divided by 
an estimate of the cost of the training investments that produced the 
productivity increase. Turnover and skill obsolescence are not incorporated 
into the estimate. As an example of the calculation, the formula for informal 
OJT by co-workers using the coefficients from the linear model in table 3.2 
for training intensity equal to 300 hours was as follows: 

[(.0548 - .000038 (300) (2)) (2000)] ♦ [(3) (80)] = .267 

where 80 is the assumed productivity of the co-worker and 3 is the change in 
training over the 2-year periou that is associated with a 1-unit change in 
training intensity during the first 3 months. 

5. This occurs despite the f ac ' that some categories of job applicants may 
have a higher average productv 'ty level than others. Each firm evaluates its 
job applicants and offers a job only to have those whose expected productivity 
exceeds a cutoff point. Firms will be more likely to make job offers to 
applicants with characteristics (e.g., previous work experience or a strong 
recor.;nei k datiaon from someone the employer trusts) associated with a high 
productivity level. Workers whose expected productivity is substantially 
above a fir,?.'* productive potential and may choose not to apply at this firm 
or choose to cum down this firm's job offer. Workers with expected 
productivity that is below this firm's cutoff point either do not apply 
(because they know they are not qualified for the job), or they are not 
offered a job when they do apply. These workers must settle for jobs at firms 
that oifer somewhat less-attractive postions. 
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6. T here is no need for a structural model of the relationship between 
Dackground and job performance. Structural models of the relation between 
background and performance in a sample of job applicants cannot be estimated 
using these data without bias because of the truncated nature of the sample 
(the applicants who were believed to h ? ve low productivity were not hired, so 
observations on their job performance are not available) (Brown 1982). 

7. Relevant experience was measured by asking the employe "How many months of 
experience in jobs that had some application to the position did (name) have 
before he or she started working for your company?" Total experience was 
measured by calculating the amount of time that had passed since the new hire 
had completed schooling. Included is both time employed in related and unre- 
lated jobs and the time spent unemployed or out of the labor force. When 
relevant experience is controlled, the coefficients on total experience 
measure the impact of irrelevant experience. It should be noted that ques- 
tions about the worker's productivity and training requirements were asked 
after the question about relevant experience. 

8. Note that the effect of 5 years of relevant experience which is not offset 
by a decline 1n irrelevant experience is obtained by adding the predicted 
effect of a simultaneous increase in both relevant experience and total exper- 
ience. Alexander's (1974) analysis of longitudinal data on earnings from 
social security files and Hollenbeck and Wil Ike's analyses of 1983 CPS data in 
this report obtained similar results. Holding the amount of experience at the 
firm constant, past experience in one's current industry or occupation had 
larger positive effects on earnings than experience in other industries or 
occupations. 

9. The estimated impact of tenure in the first year is the actual reported 
increase in productivity of stayers. The regression predicting productivity 
at the time of separation or interview with tenure and tenure squared is used 
to estimate the effect of the second year of tenure and the effect of the 
first and second years of relevant experience. Column two is based on the 
full sample and column three is based on model* estimated in a sample of 
stayers. 

10. This hypothesis was tested by defining for each new hire a measure of 
relative prof itability--productivi ty net of the vage and training costs-- 
during the first 3 months and then analyzing how worker characteristics 
influence profitability. 

11. Another measure of profitability was defined for the interview date by 
subtracting proportionate differences in wage rates from proportionate 
differences in productivity. Differences in the costs of training the worker 
were not measured beyond the first 3 months, so this variable captures only 
part of the variations across people in their current profitability to the 
firm. 
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12. Implicit in this choice of specification are two maintained hypothesis 
that are probably violated in the real world: productivity growth does not 
depend upon the level of productivity in the first 2 weeks (it is solely a 
function of training and tenure and interactions of firm and worker character- 
istics with these variables), and training investment and productivity growth 
are not jointly determined. In fact, it is probably the case that there are 
diminishing returns to investment in training. If the firm is trying to have 
its employees attain a target skill level, its probable response to the 
discovery that a new hire is a slow learner will be to offer extra training. 
The analysis of variations in training intensity across firms suggested that 
the elasticity of demand for training is less than one t Across individuals in 
a firm elasticity is likely to be even lower than it is across firms. This 
implies that slow learners will get more than the average amount of training 
and will achieve less than the average level of productivity* Estimates of 
models that take into account the above problems is left for future work. 

13. Evidence that firms care a great deal more about productivity losses 
arising from lack of effort than they care about equivalent losses arising 
from ability or skill deficits is not bard to find. A recent survey (Miguel 
and Foulk, 1984) asked 150 supervisors to describe how they would handle 
various violations of job expectations. The response categories supplied to 
them were ignore, discuss if persists, discuss immediately, warning, suspend, 
and fire immediately. These response categories were assigned numerical 
values from zero for ignore to five for fire immediately. The typical 
reaction to a worker who "tries but is 15 percent less productive than other 
workers with the same training" (1.73) and to a worker who "seems not to be 
trying but is no less productive than other workers" (1.53) tended to be to 
discuss it with the worker either immediately or if it persists. A worker who 
"doesn't try and is 15 percent less productive than others with tne same 
training" was typically in much more serious trouble. Their mean score was 
3.07 implying that they would immediately be given a warning, and they would 
be fired if it persisted. 
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4.1 Introduction 

In the first few months of employment, new hires typically receive a sub- 
stantial amount of on-the-job training to acquire the necessary job skills and 
knowledge to become productive members of the firm. In this chapter, we ex- 
amine the relationship between the improvement in productivity, and on-the-job 
training in the very early stage of employment based on the National Employer 
Survey data. 

In previous studies of the National Employer Survey data, Bishop (1982) 
found that in the first 3 months (12 weeks) of employment, new hires spent an 
average of 50 hours watching others do the job, 12 hours in formal training 
programs conducted by management, 50 hours in informal training conducted by 
management, and 25 hours in informal training conducted by co-workers. Time 
spent in on-the-job training added up to nearly 25 percent of the total work 
hours in the first 12 weeks. During this period, productivity of new hires 
increased from 24 percent to 36 percent accounting for nearly one-half of the 
(absolute) productivity growth in the first 2 years of employment. 

The effecc of on-the-job training on productivity, however, depends not 
only on the time spent in on-the^ job training, but also on the workers' job 
preparation before joining the firm. For example, workers in electronics- 
related jobs who have had engineering in college will be more productive from 
the beginning and learn job-related skills much faster than those workers who 
took liberal arts science. Similarly, those workers with relevant training in 
vocational school* or more work experience will be more productive; the ef- 
fects of on-the-job training on productivity will depend on workers' past 
job-related experiences. In thi. study, we examine the imp-ct of the three 
forms of job preparation—formal education, vocational education, and work 
experience—on the initial levels of productivity, wage rates, and on-the-job 
training and their impact on improvement in productivity. 

Human capital models of on-the-job training by Hashimoto (1981), 
Hashimoto and Yu (1980), Ohashi (1983), and Bishop and Kang (1984) assert that 
the firm's decision on the training investment is determined so that the net 
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return from training is maximized. Two factors affecting the return from 
training are ^e rate of labor turnover and the relationship between produc- 
tivity growt.i and the cost of training. The first factor, the interaction of 
labor turnover and training decision, is well explored in the studies pre- 
viously cited and will not be repeated here. The latter factor depends not 
only on the amount of training provided on the job, but also on the previous 
employee's work-related experience, initial skill level, innate ability, and 
vocational and academic education. Although the previous studies briefly dis- 
cussed the return from the training investment, in the analysis of the model, 
the effects of those background variables were not given much attention. 

The determination of on-the-job training in relation to the previous ex- 
perience and skill level crucially depends on the degree of substitutability 
of on-the-job training and various work-related preparation, initial skill 
level, innate ability, and education. If the skills produced by, for example, 
education are not replaceable by and complementary to on-the-job training, the 
return from the training investment for those with better education will be 
higher, and the resulting investment level for them will be higher than for 
those with less education. The degree of substitutability is dependent upon 
the technology employed in the job and, so, should vary by occupation and 
industry. The degree of substitutability between on-the-job training and 
training prior to employment is basically an empirical issue, and there is no 
a priori ground to specify the relationship before scrutinizing the data. In 
this study, we examine the relationship between the effect of on-the-job train- 
ing on productivity and its interaction with various work-related experiences 
and preparations on an empirical basis. 

The effects of on-the-job training on productivity should vary by occupa- 
tion, the skill requirement, and the technology used. Furthermore, the pro- 
ductivity measure employed in the National Employer Survey is defined in terms 
of relative productivity compared to a hypothetical "best worker" in the same 
firm and in the same position. Therefore, comparison of productivity across 
individual workers may not be meaningful if the differences in the measurement 
in productivity are not properly controlled. 
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One approach to deal with heterogeneity of measurement is tc compare the 
two workers in the same position in the same fVm (see Eishop 1982). However, 
this approach assumes that the marginal return to training on productivity is 
equal across firms, occupations, and industries, which me be too severe a 
restriction. The other approach is to compare workers in similar positions. 

In this study, we take the latter approach in controlling heterogeneity 
of productivity measure. Workers are grouped by occupations and the productiv- 
ities are compared within the same occupational group. It may be reasonable 
to assume that the productivity of the workers in the same occupation can be 
measured by a common scale and that the comparison of the return from training 
on the productivity growth within the same occupational group is neaningful. 

The following questions are posed: 

t What is the impact of the three types of job preparations— work 
experience, academic education, and vocational education—on new 
hires' productivity? Are there differences by occupation? 

u How do employers evaluate workers' previous job-related 
preparation in terms of wage? Are there positive associations 
between the factors that raise wage rate and productivity, or 
improvement in productivity? 

t Does vocational training raise workers' wage and productivity? 
What are the differential effects of vocational education and 
academic education on wage rate and productivity? 

t How much does on-the-job training improve workers' productivity? 

We analyzed the National Employer Survey data obtained from telephone 
interviews of over 3,800 employers. These data contained rich information on 
recently hired workers—performance on the job, the amount of on-the-job 
training in the first 12 weeks, skill requirements, previous academic and 
vocational education, work experience, along with various worker, job, and 
firm characteristics. 

The next section offers three models describing the relationship between 
previous work experience, on-the-job training, and productivity. The third 
section describes the data used in the analysis. The estimation results are 
discussed in the fourth section. Section 5 gives the conclusions of the 
study. 




4,2 Models of Training Decision 



The relationship between the various work-related experience and worker 
productivity may differ by occupation, skill requirement, technology employed 
by the firm, and industry. The firm's training investment on new hires is 
determined by the nature of technology, labor market conditions, and the 
worker's previous work-related preparation. Given the information on these 
factors, the firm will choose the best training program that yields the high- 
est return on training investment. 

In the previous study by Bis^o (1982), it was found that, given the 
occupation and the firm, when two workers with different vocational training 
are compared, the one with more vocational training required less training to 
achieve a certain skill level than the one who received less vocational train- 
ing. This section presents three models based on this observation. These 
three models predict distinctive relationships between the amount of on-the- 
job training, improvement in productivity, and the previous job-related 
training. 

In the first model, it is assumed that the initial productivity of those 
who received better job preparation is higher than less prepared workers, and 
the same amount of on-the-job training increases productivity much faster than 
for those workers without preparation, When the return frcm the investment in 
training is higher for oetter prepared workers, the firm will invest more time 
in training. This relationship is depicted in figure 4.1. 

In figure 4.1, two curves, Pi Pj and P2P21 describe the 
relationship between on-the-job training and productivity. Curve P]Pi 
corresponds to worker 1 with less work experience, and curve P2P2 
corresponds to worker 2 with mor° work experience. OC is the cost of training 
measured in terms of the unit of output. Note that with the same amount of 
on-the-job training, worker 2 is more productive than worker 1, and so, to 
attain the same skill level, worker 2 requires less on-the-job training. 
Also, the firm's optimizing behavior implies that the investment level is 
determined so that the net return from the investment is maximized. In 
figure 4.1, the optimal investment level for worker 1 is OT, and the optimal 
investment for worker 2 is OT2 at which ^oint the slope of the curves 
coinci J °s with the slope of the cost curve. Ttvi^ model predicts that those 
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On-the-job training 



Figure 4.1 Productivity and on-the-job training—model 1 
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with more work-related experience receive more on-the-job training and are 
more productive than those without or with less work experience. Thus, the 
simple model in figure 4.1 may explain the observed pattern of productivity, 
training, and the work experience. We call the relationship shown in figure 
4.1 model 1 , 

In the second type of relationship, on-the-job training can substitute 
for previous training. This is illustrated in figure 4.2. The relationship 
between training and productivity is given by the curve PP. The horizontal 
axis is total training expressed as the sur, of previous training and on-the- 
job training. Productivity is a function of the sum of the two types of 
training. In figure 4.2, the worker's initial productivity is P 0 , which 
corresponds to the level of previous training T 0 . The worker's productivity 
increases with on-t^e-job training. Given the cost of on-the-job training 
depicted by the curve originating from T 0 , the optimal level of on-the-job 
training is T 0 T*, because at T* the difference between the productivity 
curve and the cost of on-the-job training is maximized. If this relationship 
is true, the firm will invest less in on-the-job training for those workers 
with more experience and will invest more in training for those workers with 
less experience. We call the relationship shown in figure 4.2, model 2 . 

In order to illustrate the difference between model 2 and model 1, we pre 
sent figure 4.3 in which the horizontal axis is the amount of on-the-job train 
ing, the curve P2P2 is the productivity of the better prepared worker, and 
the curve P^ is the productivity of the less prepared worker. Given the 
cost of on-the-job training, the better prepared worker receives on-the-job 
training in the amount of 0T2, and the less prepared worker receives on- 
the-job training in the amount of OTi. This model predicts that those who 
received more previous training require less training on the job to achieve a 
certain skill level and receive less on-the-job training than those with less 
previous experience. Furthermore, after the training period is completed, all 
the workers with the same characteristics except on-the-job training will 
attain the same skill (productivity) level. 

In the third model, the productivity can be decomposed into two parts: 
one depends only on the previous experience, and the other is determined by 
on-the-job training. The productivity after the training period is determined 
by the sum of the two. This relationship is depicted in figure 4.4. Here, 
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Figure 4.2 Productivity and total training—model 2 
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On-the-job training 



Figur* 4.3 Productivity and on-the-job training— model 2 
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the effect of on-the-job training on the improvement of productivity does not 
depend upon the amount of previous training. Productivity of workers with 
more experience is higher than for those workers with less preparation. In 
figure 4.4, the curves P\P\ 9 ?2 P Z> and P 3 P 3 are P ar <*11el to each 
other. The curve P3P3 corresponds to the worker with the best previous 
experience, P2P2 corresponds to the next i3st, and PjPx corresponds to 
the least prepared worker. This model predicts that on-the-job traininq is 
determined independently from previous work experience and that all workers 
receive the same amount of on-the-job training. We call the relationship 
depicted in figure 4.4 model 3 . 

In testing the prediction from these three models, we shall look at the 
three variables determined by worker, job, and firm characteristics. They are 
productivity in the first 3 weeks on the job, startinq wage rate, amount of 
on-the-job training, and productivity in the 3d-12th weeks of employment. In 
addition to these three variables, we also examine the determination of start- 
ing wage that influences the net return from training to the firm providinq 
training. The firm's objective function is written as 

(1) ¥X F(T, X X> W) - C(T, X 2 , W) 

where F is the gross return from on-the-job traininq, which is determined by 
the amount of on the job training, turnover rate, worker's previous education, 
work experience, and vocational education, along with other job- and firm- 
specific characteristics. The argument T denotes the amount of on-the-job 
training, and is the vector of the other worker and job and firm charac- 
teristics that influence gross return from on-the-job training. Function C 
represents the sum of the direct and indirect cost associated with or.-the-job 
training. X 2 includes the factors that influence the opportunity cost of 
the training investment, such as the presence of an experienced training staff 
in the firm and the operation rate, which influence the opportunity cost of 
training incurred by the instructors and trainees. 

W is tho wage rate during the training period and enters into both gross 
return function F and the cost function C. The waqe rate affects the gross 
return and the cost of training through two channels, The higher the wage, 
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the lower the worker-initiated labor turnover. This effect increases the 
gross return from the training investment. The opportunity cost of training, 
on the other hand, increases with wage rate. The total effect is determined 
by the relative r*agnitude of these two effects. The firm will try to 
maximize the difference between gross return from on-the-job training, F, and 
the cost of on-the-job training, C, by choosing the level of on-the-job 
training and the starting wrge rate. We assume that the firm determines the 
starting wage rate from the worker's observed characteristics and job and firm 
characteristics. Then, the equation for the starting wage is written as the 
function of worker characteristics X w , job characteristics Xj, and firm 
characteristics Xf. 

(2) W = X w a w + Xjaj + Xfa f . 

The amount of on-the-job training, on the other hana, may depend not only on 
the worker's characteristics and job and firm characteristics observed prior 
to employment. The firm has an option to adjust the training plan after 
observing a new hire's performance within the first 2 weeks on the job. We 
propose two alternative specifications for the determination of on-the-job 
training. If the firm's training decision is based entirely on the infor- 
mation available prior to employment, the equation for on-the-job training is 
written as (3). 

(3) T = X w b w + Xjbj + Xfbf. 

Alternatively, if the firm adjusts the training plan after observing the new 
hire's performance, the equation for on-the-job training is given by (4). 

(4) T - dP 0 + X w b' w ♦ Xjb'j ♦ Xfb'f 

where P 0 denotes the initial productivity of the worker. Observed positive 
or negative association between on-the-job training and initial productivity 
then signals the underlying relationship between on-the-job training and 
productivity growth. If model 1 is true, we expect that the coefficient for 
the initial productivity d to be positive. If model 2 is true, a will be 
negative, and if model 3 applies, d will be zer^. 

Also, the initial productivity of the worker without previous training in 
the firm is written as (5). 

(5) P 0 = X w c w ♦ XjCj ♦ XfC f . 
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The relationship between on-the-job training and worker productivity 
after the training period in the general form is written as 

Pi = G(P 0 ,T,X w ,Xj,X f ) 

where is the productivity after the training period. The most simple 
formulation of the relationship between and the explanatory variables is 
the linear form in (6). 

(6) Pi = d 0 P 0 + d t T ♦ X w d w ♦ Xjdj + Xfd f 

The parameter for the initial productivity d 0 is the depreciation 
factor, and the parameters dt, d w , dj, and df are the marginal effects 
of on-the-job training, the worker characteristics, the job characteristics, 
and the firm characteristics on productivity, respectively. 

Linear form in (6), however, does not allow for the interaction between 
initial productivity and on-the-job training. 

In order to test the implications from models 1 through 3, and also for 
the sake of parsimony of parameters in the model, the equation is specified in 
th? following form: 

(7) Pi = e 0 P 0 + 0!(P 0 x T) + ejT + X w e w + Xjej + X f e f 

The second term is the interaction between the initial productivity and train- 
ing. This specification allows the marginal return from the training to be 
dependent upon the level of initial productivity. Model 1 predicts a positive 
coefficient on the transaction term; model 2 predicts the coefficient to be 
negative, and if model 3 is true, the transaction term will have a zero coef- 
ficient. 



4.3 Data 

An index of the firm's training input in the first 3 months (12 weeks) of 
employment is created ^y Bishop (1982). The index is defined as the weighted 
sum of the four forms the training, time devoted to (1) watching others do 
the job, (2) formal training program conducted by management, (3) informal 
training conducted by management, and (4) informal training conducted by 
coworkers. Time spent in these four activities is given weights that are 




determined by the opportunity cost associated with these activities and 
aggregated into scaler value. 1 The index can be interpreted as the total 
person-hours of skilled worker devoted to the training activity. The worker's 
productivity index is obtained from the following question: 

Please rate your employee on a productivity scale of 0-100, where 
100 equals the maximum productivity rating new employees can at- 
tain and 0 is absolutely no productivity racing by new employees. 

The employers gave their evaluation of new hires 1 productivity for the first 2 
weeks, for the next 10 weeks, and for the date of interview, or if the worker 
had left the firm, the productivity score at the date of departure. Since 
data on the amount of training after the first 12 weeks were not collected and 
the date on which the most recent productivity scores were evaluated differed 
by firms, the third productivity score is not a reliable source for measuring 
the effect of on-the-job training. Therefore, we looked at the first two 
scores of productivity that were measured in the same time interval across 
samples. It should be noted, however, that by their construction, reported 
productivity scores, in a strict sense, >re not comparable across firms. This 
is because the best worker whose productivity score is 10C in 1 firm may not 
be as productive as the bes* worker in another firm. Thus, the productivity 
score given to the new hire, which is measured relative to a hypothetical best 
worker's productivity, does not represent his or her productivity in other 
firms. However, it may be reasonable to assume that once the occupation is 
specified, the best worker in one firm is also the best worker in the same 
occupation in another firm. Although we cannot be completely free from the 
measurement problem, this assumption allows us to estimate the productivity 
gain as a function of on-the-job training and other worker, job, and firm 
characteristics. 

The classifications of the occupational groups are the following: 
(1) clerical; (2) sales, excluding retail occupations; (3) service, 
(4) retail; (5) cratts; and (6) management. 

The explanatory variables included in the estimation are classified into 
three groups: worker characteristics, job ch r racteristics, end firm char- 
acteristics. The worker characteristics variables are years of education, 
including both formal academic and vocational education; relevant work 




experience for the current job measured in months; years of vocational educa- 
tion related to the current job; age at the time of hiring; and sex. 

The job characteristics variables include a measure of the generality of 
skill multiplied by local labor market size, reflecting the degree of poten- 
tial demand for the worker after the training is completed; 2 the training 
requirement expressed as the number of weeks to become fully trained if the 
worker did not have any previous job-specific training; an index of the im- 
portance of specific vocational preparation required for the job based on the 
five-digit DOT codes for the job; the log of the value of the machine used in 
the job; two dummies for the mode of compensation—one for piece rate and the 
other for partial incentive; a dummy for a temporary job; and the number of 
weekly work hours. 

Firm characteristic variables are the log of the establishment size, 
ratio of new hires to the establishment's employment size, quit rate of new 
hires, the rate of sales growth, and the variable that takes a value of sales 
^rowth when it is positive or that is zero otherwise. Sales growth variables 
reflect the opportunity cost of training and the expected returns from the 
training investment. When the firm's sales are expanding, the opportunity 
cost of training will be higher, and when sales are declining, the expected 
monetary return from training will be lower. But, the cost of training is 
also low, so we expect that the relationship between firm growth and 
on-the-job training is not monotonic. In addition to the worker, job, and 
firm characteristics, four dummies for industries, construction, mining and 
manufacturing, wholesale and trade, and finance and servi re included in 
the list o f explanatory variables. 

The descriptive statistics are presented in table 4.1. In the top panel, 
note that a positive association exists between the amount of training and the 
starting wage across occupations. Higher paying occupations, such as manage- 
ment and crafts, tend to offer more training. Service occupations, which are 
regarded as low-skill jobs, pay the lowest average wage, and the training 
index is ^bout one-half of the index for mana;3r<al occupation. Also, skill 
requirement (number of weeks to become fully trained) in the second row of the 
third column and the training index show close positive association. Thus, 
occupations with higher skill requirements tend to invest more intensively in 
the early period of employment. 
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TABLE 4.1 
DESCRIPTIVE STATISTICS 1 



Variable TTe r TcaT Sales Service 

Startlnq Wage 4.23 ( 1.06) 4.37 ( 2.06) 3.52 ( 0.96) 
Productivity First 

2 Weeks 46.87 ( 25.65) 48.18 ( 27.07) 57.24 ( 24.24) 
Productivity for 3d-12tn 

Weeks 64.82 ( 21.81) 64.58 ( 21.29) 71 13 ( 18.34) 

Training Index 154.23 (152.06) 152*81 (160.59) 103.86 (136.76) 

Worker Characteristics 

Education (in years) 
Relevant work experience 

(in months) 
Vocational education 

(in years) 
Age 

Sex (female * 1, 
male «0) 

• 4 

£J Job Characteristics 

Gen. of skill times labor 

market size 
No. of weeks to become 

fully trained 
Imp. of spec. voc. 

traininq 
Log of the value or 

machine 1.47 ( 1.41) 1.14 ( 1.33) 1.06 ( 1.17) 

Piece rate 0.005 ( 0.067) 0.045 ( 0.208) 0.034 ( 0.182) 

Partial Incentive 0.02 ( 0.16) 0.12 ( 0.32) 0.13 ( 0.34) 

Job temporary 0.09 ( 0.29) 0.19 ( 0.40) 0.17 ( 0.38) 

Weekly hours worked 37.08 ( 6.68) 34.31 ( 9.75) 32.24 ( 10.70) 

Firm Characteristics 

Loq employment size 
Log employment size 

squared 
Ratio of new hire to 

employment 
Quit rate of new hires 
Rate of sales qrowth 
Positive growth rate 

of sales 



12.68 


( 


1.34) 


12.51 


( 


1.62) 


12.05 


( 


1.40) 


3.53 


( 


3.30) 


3.44 


( 


2.74) 


3.51 


( 


3.60) 


0.53 
26.75 


( 

( 


0.87) 
8.49) 


0.40 
26.12 


( 

( 


0.82) 
9.82) 


0.35 
26.07 


( 
( 


0.71) 
9.82) 


0.90 


( 


0.30) 


0.49 


( 


0.50) 


0.57 


( 


0.49) 


5.66 


( 


3.66) 


4.35 


( 


3.40) 


4.07 


( 


3.37) 


13.58 


( 


20.59) 


14.94 


( 


22.81) 


8.68 


( 


17.33) 


4.15 


( 


1.56) 


3.44 


( 


1.57) 


3.37 


( 


1.67) 



3.06 


( 


1.50) 


2.45 


( 


1.15) 


3.22 


( 


1.26} 


11.62 


( 


10.76) 


7.34 


( 


7.84) 


U. 94 


( 


9.23) 


26.41 


( 


25.18) 


30.73 


( 


26.91) 


35.21 


( 


27.78) 


30.01 


( 


?7.25) 


32.95 


( 


28.27) 


34.47 


( 


25.43) 


7.39 


( 


27.48) 


5.34 


( 


28.33) 


2.94 


( 


14.70) 


10.42 


( 


24.74) 


9.11 


( 


25.25) 


6.28 


( 


10.21) 
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RetaTT 



Crafts 



Management 



4.36 ( 2.11) 

49.74 ( 26.45) 

64.61 ( 21.17) 

153.28 (161.04) 

12.49 ( 1.65) 

3.44 ( 2.60) 

0.38 ( 0.80) 

25.95 ( 9.24) 

0.48 ( 0.50) 



5.71 ( 2.59) 

50.12 ( 26.11) 

64.54 ( ^0 .16) 

178.75 (181.05) 

12.17 ( 1.32) 

4.93 ( 5.58) 

0.71 ( 1.02) 

26.74 ( 8.49) 

0.11 ( 0.32) 



6.94 ( 3.73) 

51.24 ( 30.54) 

65.28 ( 24.97) 

213.23 (203.97) 

13.85 ( 1.90) 

4.75 ( 4.42) 

0.59 ( 0.98) 

29.14 ( 9.76) 

0.35 ( 0.48) 



4.23 ( 3.37) 

15.34 ( 23.60) 

3.41 ( 1.55) 

1.12 ( 1.34) 

0.03' ( 0.197) 

0.11 ( 0.31) 

0.20 ( 0.40, 

34.19 ( 9.90) 



4.59 


( 


3.31) 


32.23 


( 


38.37) 


6.33 


( 


1.31) 


2.36 


( 


1.86) 


0.044 


( 


0.208) 


0.06 


( 


0.25) 


0.11 


( 


0.31) 


39.36 


( 


6.50) 



4.73 


( 


3.17) 


26.86 


( 


34.35) 


7.06 


( 


1.07) 


1.81 


( 


1.75) 


0.031 


( 


.174) 


0.18 


( 


0.38) 


0.09 


( 


0.29) 


40.74 


( 


8.52) 



2.43 

7.22 

30.90 
33.55 
4.55 



( 1-13) 

( 7.80) 

( 27.11) 

( 29.06) 

( 28.70) 



c.92 

10.54 

31.93 
32.75 
1.74 



( 1.43) 

( 11.10} 

( 28.52) 

( 26.83) 

( 20.80) 



2.78 

10. ?1 

29.17 
30.27 
1.33 



( Lb7) 

( ll.M) 

( 2S.94) 

( 25.77) 

( 20.07) 



8.53 ( 25.55) 



7.33 ( 15 .34) 



7.55 ( 13.86) 
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For crafts and management occupations, the numbers of weeks to become 
fully trained are more than twice the period in which information on the 
training investment are available, so it is expected that a substantial amount 
of investment in training took place after 12 weeks of employment in these 2 
occupational groups. Since there exists a certain time lag between the 
training investment and the realization of its return (improvement in 
productivity), we cannot expect reported productivity in 3-12 weeks of 
employment to be an accurate representation of the return from the training 
investment, especially in crafts and management occupations. Rather, an 
observed relationship between productivity and training in these data is a 
"snapshot" of a dynamic process in which tlie result of investment is being 
materialize. 3 

4.4 Estimation Results 

Determination of On-the-job Training 

The index of training is regressed on the initial productivity and vari- 
ous worker, job, and firm characteristics. Estimation results are presented 
in table 4.2. Estimated coefficients of the initial productivities have nega- 
tive signs and are highly significant in five out of the six occupational 
groups. This result implies that the employer adjusted the level of ci-the- 
job training after observing the worker's performance on-the-job in the first 
2 weeks of employment. Negative coefficients on the initial productivities 
suggest that given occupation and worker characteristics, employers invest 
less intensively in training if new hi.es are more productive in the first 2 
weeks of emplo>ment. The result is in favor of model 2 which predicts that 
on-the-job training is a suLctitute for previous job oreparation. The magni- 
tudes of the c efficients reflect the sensitivity of on-the-job training with 
respect to the change in initial productivity. The (absolute) magnitudes of 
the coefficients are in the following descending order: retail, sales, 
crafts, clerical, service, and management occupations. In terms of elas- 
ticity, when evaluated at the sample mean values, 1 percent increase in the 
initial productivity reduces cn-the-job training by 0.79 percent in retail, 
0.69 percent in sales, 0.55 percent in service, 0.52 per.ent in crafts, 0.36 
percent in clerical, and 0.21 percent in management occupations. 
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TABLE 4,2 

INUSX OF ON-THE-JOB 1RAINING 1 
BY OCCUPATION 



Variable 



Clerical 



Sales 



"Service" Retail 



"Cra7fs 



Productivity T*rst 2 
Weeks 

Worker Characteristics 
Education 

Relevant work experience 

(in months) 
^Relevant work 

experience squared 
Vocational education 

(in years) 
Age 
Female 

Job characteristics 

Gen. of skill tines labor 

market size 
No* of weeks to become 

fully trained 
Imp. of specfic voc. 

traininq 
Leo value of machine 
Piece rate 
Partial incentive 
Temporary job 
Weekly hours worked 

F irm Characteristics 

Loq estab. size 
Log estab. size squared 
rtatio of new hires 
Quit rate of new hires 
Growth rate of sales 
Positive growth rate 
of sales 

Number of observations 

R squared 



-1.065***( 0.312) -J\204***( 0.390) -1.000***( 0.341) -2.445***( 0.404) -I.853***( 0.506) 



-2.445 ( 2.046) 
2.306***( 0.388) 



1.695 
6.336 
-26 .720 
-32.805 
14.494 
1.205 



( 4.929) 
( 5.781) 
(104.822; 
(55.931) 
(27.912) 
{ 1.168) 



1.389 ( 2.818) 
1.570***( 0.376) 

2.065 ( 6.3/5) 
-1.244 ( 7.835) 
-4.443 (40.389! 
-2.135 (32.039) 
-20.416 (26.140) 

2.620***( 1.158) 



5.669**' ( 2.486) 
0.607* ( 0.463) 



1.055 
6.568 
-80.451** 
-29.676 
-35.992* 



( 5.403) 
( 7.071) 
(42.509) 
(25. 7 25) 
(23.599) 



1.803***( 0.834) 



0.919 ( 2.841) 
0.952***( 0.4U) 

-0.468 ( 6.486) 

1.984 ( 8.200) 

19.885 (44.488) 

-18.56? (33 204) 

22.809 (25.767) 

2.061** ( 1.203) 



4.U7 ( 4.008) 
0.795***( 0.363) 

-6.641 (10.146) 

7.534 ( 7.797) 

35.410 (60.631) 

7.645 (51.795) 

43.698 (44.573) 

-0.168 ( 2.146) 



_ JL* na^cme nt ._. 

-0.874 ( 0.752) 



4.053 ( 5.897) 


-5.620 


( 5.875) 


15.633***( 6.176) 


-4.651 


( 5.856) 


9.536 


( 9.600) 


1.662 


(12.676) 


6.164* ( 4.080) 


8.162 


( 7.111) 


7.239* ( 4 .638) 


5.832 


( 7.549) 


-4.436 


( 6.396) 


6.382 


(13.794) 


-31.477***(15.282) 


-57.842 


(46.982) 


-15.95C (13.535) 


-24.427 


(53.567) 


7.665 


(13.795) 


0.584 


(64.392) 


9.106 ( 9.162) 
1.031 ( 0.987) 
-23.526 (24.836) 


-0.936 
-0.628 
29.433* 


(13.268) 
( 1.125) 
(21.273) 


30.896***(13.354) 
-2.568***( 0.906) 
18.120 (17.741) 


4.742 
-1.231 
30.153* 


(13.481) 
( 1.159) 
(21.939) 


3.606 
-1.486 
-4.981 


(14.099) 
( 2.064) 
(42.434) 


-10.487 
-4.410* 

11.773 


(23.532) 
( 3.001) 
(53.730) 



-5.277 ( 7.479) 
-0.357 ( 0.789) 



-0.274 
-2.913 



(18.445) 
(14.120) 



50.208 (155.894) 
96.697* (62.092) 
59.762 (94.017) 
-0.936 ( 2.495) 



-33.722* (22 082) 
6.028***( 3.061) 

-0.284 ( 0.300) 
0.725***( 0.309) 

-0.787 ( 0.937) 


-46.646** (25.525) 
6.745** ( 3.663) 
0.119 ( 0.382) 
0.419 ( 0.364) 
0.624 ( 1.014) 


-41.303* 
4.101 
0.218 
0.346 
0.404 


(26.039) 
( 3.627) 
( 0.306) 
( 0.331) 
( 1.025) 


-58.895***(26.408) 
8.531***( 3.709) 
-0.006 ( 0.385) 
0.432 ( 0.331) 
-0.760 ( 0.996) 


9.884 
-1.561 
0.223 
0.790 
1.415 


(33.780) 
( 4.436) 
( 0.468) 
( 0.520) 
( 1.277) 


-49.421 (59.086) 
11.716* ( 8.056) 
-2.313***( 1.035) 
0.523* ( 0.952) 
-7.930 ( 2.551) 


0./03 ( 1.011) 


0.148 ( 1.121) 


-1.384 


( 1.446) 


0.157 ( 1.097) 


-O^b 


( 1.740) 


7.612***(3.54l) 


382 


255 




250 


m 




201 


99 


0.221 


0.340 


0. 


241 


0.315 


0.192 


0.247 



©"idaTa'efr^rarT^^ " ^^TqnT?TcdnE"SE*fiIe"fff«Te^"(twQ-sirle^ — 

FRir-ies are the coefficients multiplied by 100 ** Significant at the 10X level (two-sided) 1 / O 

ElyV *** Significant at the 5X level (two-sided) 
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Effects of the three job-related preparations—education, work experi- 
ence, and vocational education—are mostly small and statistically insignifi- 
cant except in service occupations. In service occupations, those worke s 
with more academic education and vocational education tend to receive more 
intensive training. This result is somewhat puzzling because, in general, the 
skill requirement in service occupations is low and more educated workers ; 
require less training to become fully trained. k 

A plausible explanation of this phenomena is that within service occupa- 
tions, those workers with better preparation tend to get the jobs with better 
promotion opportunity and also get more training. Serv'i r *> occupations in the 
early period of employment for the better educated workers may be the f irst 
step to higher level jobs in the later stages of their careers. 

The measure of skill requirement—number of weeks to become fully 
trained— has significant posiLive coefficients in five out of six occupational 
groups. Hence, not only across occupational groups, but also within the sane 
occupational croups, jobs that require more training tend to invest more 
intensively in on-the-job training in the early period of employment. One 
exception is management for which the point estimate is negative and insig- 
nificant. One reason that may explain this result is the following: T he 
number of weeks to bec^nie fully 'rained in the managerial occupations is on 
the average 27 weeks, which is pore than twice the period for which training 
input data are obtained. Skill requirements for management are more complex 
than for other occupational groups. Some examples of managerial skills are 
motivation of subordinates, cooperation with fellow managers, and organization 
the work schedule. We expect Lhat improvemt of these skills requires a 
great deal of learning by ng. T k, js, training investment cends to occur 
over the loncsr period, and its intensity is less sensitive to the total 
requirement. 

'the** roticeeble results in the training inde regressions are insignif^ 
cant or positive and significant coefficients on the female dummies and the 



effects of ^ Ublishment size. In their studies of Current Population Survey!? 
or adult ^cation, Meyer son, Zemsky, Tierney and Berg (1983) found that " J 



women received less formal on-the-job trainin than their male counterparts i$ 
1969 to the late 1970s, bi ?J the gender gap tends to disappear after 1980. Otrf 
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estimation result coincides with their observation when work training is 
measured as the sum of both formal and informal training. 

In five out of six occupational groups, the coefficients for the log of 
the establishment size have negative signs for their linear term and positive 
signs for their quadratic terms, implying that the training investment is 
larger either in small firms or large firms but smaller in medium-sized 
firms. This result, however, does not apply to crafts occupations. 

Determination of Initial Productivity and Starting Wage 

Initial Productivity . The estimation results for inital productivity are 
presented in table 4.3. Overall, the variations in productivity are not well 
explained by the worker and firm characteristics included in the model. R 
squares are low and range from 0.10 to 0.23. Across the six occupational 
groups, the variables representing worker characteristics and firm charac- 
teristics seem to have no consistent significant effects on the determination 
of productivity measure in the first 2 weeks of employment. 

Job characteristics variables, on the other hand, show some significant 
effects, especially in those representing skill requirement. Significant ef- 
fects are found in the number of months needed to become fully trained, which 
should have close relationship with the new hire's productivity relative to 
the best worker in the firm. As expected, the estimated coefficients have 
negative signs and except in the service occupation they are highly signifi- 
cant. Also, the other variable that represents the skill requirement—index 
of importance of specific vocational training shows significant negative 
effects in clerical and crafts occupations. Skill requirements in these two 
occupations are well defined compared to the other four occupations and di- 
rectly affect productivity from the very beginning of employment. Clerical 
workers 1 productivity may be easily judged by typing speed and accuracy. The 
skills of crafts workers, for ex-ample, an auto mechanic's knowledge of iiiechan- 
ical and electrical systems of various automobiles, affect their productivity 
from the very start of employment. On the other hand, in the fc^r other oc- 
cupational groups productivity in the first 1 or 2 weeks largely depends on 
knowledge and familiarity with the operation in the workplace rather than 
specific skills. 
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Variable 



Worker Characteristics 

Education (in years) 
Relevant work experience 

(in months) 
^Relevant work 

experience squared 
Vocational education 

(in years) 
Age 
Female 

Job Characteristics 

Gen. of skill r loca 1 
labor market size 

No. of mo. to become 
fuVy trained 

Imp. of s *c. voc. 
training 

Loq of machine value 

Piece rate 

Partial incentive 

Job is temporary 

Work hours 

Firm Characteristics 



"Clerical" 



-0.320 

0.712 

-2.224 

1.582 
0.139 

-2.'" 



( 0.862) 

( 0.636) 

( 2.507) 

( K316) 

, ( ,150) 

( 3.718) 



-0.144 ( 0.310) 

-0.150***( 0.057) 

-1.087* ( u.757) 
•2.470***( 0.850) 

Z.2\j (18.199) 
13.111** ( 7.507) 
-1.723 ( 4.201) 

0.082 ( 0.180) 



TABLE 4..* 

productive Fi« i >r i ^eks 1 



Sales 



-0.4<!' ( 0.877) 

0.841 ( 1.048) 

-3.842 ( 6.779) 

-0.338 ( 1.773) 

0.309** ( C.163) 

-4.405 { 3.085) 



-0.265 
-1.556* 
-5.853 
-3.205** 

S 309** 

C .147 



Service 



Retail 



Crafts 



2.926***( 1.080) 
1.041* ( 0.775) 
-3.521* { 2.375) 



1.335 
0.083 
-1.162 



( 1.984) 

( 0,154) 
( 2.978) 



-0.028 

0.651 

2.638 

0.292 
0.194 
-5.519** 



( 0.907) 

( 1- 1 37) 

( 7.670) 

( 1.822) 

( 0.171) 

( 3.281) 



0.554 ( 1.204) 

1.678***( 0.757) 

-4.201** ( 2.372) 

-1.225 ( 1.509) 

0.600***( 0.244) 

-4.079 ( 4.908) 



Hanagement 



-3.183** ( 1.602) 
2.203 ( 1.847) 
-7.097 ( 8.836) 



-1.532 
0.148 
-4.285 



( 2.909) 
( 0.382) 
( 7.154) 



0.418) 


.207 ( 


0.432) 


0.611* ( 


0.437) 


0.110 ( 


0.480) 


0.598 


( 0.932) 


0.059) 


-0.062 ( 


0.085) 


-0.239***( 


0.066) 


-0.113***( 


0.043) 


-0.190** 


( 0.097) 


'.930) 


-0.831 ( 


0.890) 


-0.727 ( 


0.977) 


-2.512***( 


1.226) 


-1.966 


( 2.350) 


1.185) 


-1.019 ( 


1.204) 


-1.551 ( 


1.268) 


1.004 r 


C.993) 


-1.391 


( 1.910; 


6.169) 


-15.i47***( 


/ .402) 


3.598 ( 


7.165) 


-4.598 ( 


7.936) 


5.668 


( 18.977) 


4.534) 


-8.984***( 


4 .284) 


-8.892** ( 


4.821) 


11.716** ( 


6.689) 


0.006 


( 7.181) 


2.720) 


-5.762* ( 


3.901) 


8.589***( 


3.786) 


-0.545 J 


5.178) 


18.362** 


(10.443) 


0.164) 


-0 300*** ( 


0.138) 


-0.270* ( 


0.174) 


-0.158 ( 


0.258) 


0.088 


( 0.407) 



Loq employment size 


-6.388***( 


3.251) 


-2.847 


( 


3.849) 


4 .030 ( 


1.006) 


-4.955 


( 


4.066) 


-3.914 


( 


4.032) 


-4.9i5 


( 


l.i.2) 


Log employment size 
























squared 


0.610* ( 


0.449) 


0.321 


( 


0.575) 


-J. 495 ( 


0.547) 


0.492 


( 


0.597) 


0.286 


( 


0.^)16) 


0.514 


( 


1.069) 


Ratio of new hires 


0.009 ( 


0.046) 


0.085* 


( 


0.056) 


-0.126***f 


0.05P 


0.032 


( 


0.058) 


-0.023 


( 


0.059) 


0.057 


( 


0.123) 


Quit rate cf new hires 


0.045 ( 


0.044) 


0.052 


( 


rt 051) 


-0.052 ( 


0.055) 


0.068* 


( 


0.052) 


0.121** 




0.063) 


-0.155* 


( 


0.113) 


Sales growth 


-0.085 ( 


0.126) 


-0.119 


( 


0.146) 


0.199 ( 


0.170) 


0.171 


( 


0.146) 


0.072 


( 


0.149) 


0.426 


( 


0.324) 


Positive 5>«iles orowih 


-0.160 { 


0.U0) 


-0.163 


( 


0.164) 


0.141 ( 


0./45) 


-0.191 


( 


0.165) 


-0.087 


( 


0.206) 


-0.580 


( 


0.463) 


Number of observations 


515 




344 




311 




3 


9 






62 






128 





R squared 



0.097 



0.204 



0.142 



0.189 



O.dV 



0.'32 



§fanda7<Terrors~are in parentheses".* " ~ 1 STqnTfTcdnt "at "fneTOX levp] (two sideil) 

Entries are the coefficients multiplied hy 100 ** Significant U the 10% level (two sided) 

*** Significant at the 5X level (two sided) 
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Frcm these results, we may conclude that the productivity indices in the 
first 2 weeks on the job are mainly determined by the skill requirement of the 
job. This is because of the construction of the productivity measure employed 
in the data. Also, there is a great deal of idiosyncratic noise not captured 
by the explanatory variables included in the model. 

Starting wage . The estimation results of the starting wage rate equation 
are presented in table 4.4. Unlike initial productivity, variation within 
the occupational groups have significant associations with the variables 
included in the model, and estimated coefficients show some variation across 
occupations. 

The marginal effects of years of education on starting wage are positive 
in all the occupational groups and their magnitudes are about the same in 
clerical, sales, service, and retail. One year of formal education increased 
starting wage by 11 to 14 cents per hour in these occupations. However, a 
craftswoncers starting wage is insensitive to education, and the return to a 
year o." schooling shows the highest value in management (82 cents per hour), 
which is substantially larger than ones in other occupations in both absolute 
and relative magnitudes. Effects of the work experience are also positive 
across occupations when evaluated at the sample mean values. The marginal 
returns from work experience show decreasing pattern in service, crafts, and 
management, but the quadratic term is insignificant in clerica 1 and sales, and 
on increasing pattern is observed in retail. 

The coefficients for vocational education can be interpreted as the 
premiums on vocational education over academic education, because the educa- 
tion is measured as the sum of academic and vocational education. Except for 
cler ical'workers, the ^emiums are negative. That is, those who received 
vocational education instead of academic education received lower wage ra*es. 

Ao* a »d s*x also have significant effects on starting wage. Age has a 
positive effect on wage, even after controlling for education and work ex- 
perience, which may reflect the maturity of the worker and a higher reserva- 
tion wage. Female workers receive substantially lower wages than males, even 
in female dominant clerical occupations in which the wage gap shows the small- 
est value (35 cents per hour) among the six occupational groups. The wage 



TABLE 4,4 

ct ;rting wage 1 



i 

ro 
ro 



Clerical ~ Sales 



Service 



"Retail 



Crafts 



Manaqement_ 



Worker Char acteris tics 

Education (in years) 
Relevant work experience 

(in months) 
^Relevant work 

experience squared 
Vocational education 

(in years) 
Age 
Female 

Job Characteristics 

Gen. of skill times labor 

market size 
No. of iro. to become 
• fully trained 
Imp. of specialized 

vocational training 
Log value of machine 
Piece rate 
Partical incentive 
Job is temporary 
Weekly work hours 



0.1256*** 


(0.0366) 


0.1155*** 


(.0582) 


0.1430*** 


(0.0360) 


0.1438*** 


(0.0601) 


0.0135 


(0.1078) 


0.0155 


(0.0257) 


0.09^1* 


(.0629) 


0.0658*** 


(0.0272) 


-0.0588 


(0.0775) 


0.1301*** 


(0.069\l 


-0.069? 


(0.1047) 


0.2137 


(.3564) 


-0.1485** 


(0.0836) 


1.9414*** 


(0.5605) 


-0.4645*-* 


(0.2190) 


0.0814* 
0.0218*** 
-0.3487*** 


(0.0557) 
(0.0060) 
(0.1504) 


-C.1523* 
0.0206*** 
-C.7899*** 


(,1129) 
(.0104) 
(.2023) 


-0.0274 
0.0193*** 
-0.4382*** 


*0.0704) 
(0.0056) 
(0.1056) 


-0.1845*** 
0.0157 
-0.8374*** 


(0.1210) 
(0.0110) 
(0.217^) 


-0.0629*** 
0.0C09*** 
-1.1207*** 


(0.1388) 
(0.02rj 
(0.4501) 



0.0552*** (0.0127) 
0.0026 (0.0024) 



0.0285 (.0269) 
0.0075** (.0043) 



0.0111 (0.0152) 
0.0098*** (0.0031) 



0.0165 
0.0205 
-0.5517 
0.0602 
-0.1013 
0.0080 



(0.0310) 
(0.0354) 
(0.7099) 
(0.3039) 
(0.1678) 
(0.0075) 



0.2520*** 
0.0285 
2.0284*** 
0.7374*** 
-0.2584 
0.0275*** 



(.0598) 
(.0904) 
(.4679) 
(.2997) 
(.2360) 
(.0108) 



0.C235 
-0.0418 
-0.0309 
-0.1956 
-0.1596 

0.0025 



(0.0318) 
(0.0426) 
(0.2899) 
(0.1553) 
(0.1360) 
;0.0048> 



0.0441 * 

0.0062 

0.2385*** 
0.0288 
2.0636*** 
0.3815 
-0.2802 
0.0235*** 



(0.0232) 

(0.0043) 

(0.3639) 
(0,0860) 
(0.5242) 
(0.33381 
(0.2422) 
(0.0113) 



-0.0053*** (0.0428) 
0.0077 (0.0039) 



0.C400 
0.2174*** 
1.6509** 
1 .0593* 
-0.6692* 
0.0358 



(0.1105) 
(0.0890) 
(0.6797) 
(0.5967) 
(0.4659) 
(0.0234) 



Hrm Char acteristics 

Log employment size 
Log employment size 

squared 
Ratio of new hires 
Quit rate of new hires 
Sales growth 
Positive sales growth 
Number of observations 
R Squared 



0.8225*** (0.1763) 

0.4792*** (0.2121) 

-2.52S9*** (1.1137) 

-0.2361 ( 0.298) 
0.0614** ( 0.038) 
-2.0114*** (0.7529) 



0.0775 (0.09A9) 
0.0040 (0.0111) 



0.0604 

0.3671** 
-0.6282 

0.3780 
-0.8220 

0.0040 



(0.3080) 
(0.1930) 
(1.8225) 
(0.8026) 
(1.1671) 
(0.0437) 



0.2297** (0.1313) 0.5022*** (.2443) 0.4657*** (0.1433) 0.4433** (0.2585) 0.2694 (0.3636 -0.1801 (0.7779) 



-0.0262* 
0.0016 
-0.0031** 
0.0098** 
-0.0101** 
465 
0.261 



(0.0180) 
(0.0019) 
(0.001P) 
(0.0055) 
(0.0061) 



-0.0618*^ 
0.0121** 

-0.0024 
.0058 
.0002 



318 
0.465 



(.0363) 
(.0035) 
(.0034) 
v .0094) 
(.0105) 



-0.0588*** 

0.00C4 

0.0013 
-0.0006 

0.0045 



301 
.323 



(0.0194) 
(0.0018) 
(0.0020) 
(0.0063) 
(0.0089) 



-0.0535* 
0.0102*** 

-0.0011 
0.0064 
0.0009 



(0.0380) 
(0.0037) 
(0.0C34) 
(0.0095) 
(0.0107) 

289 

486 



-0.0099 
-0.0030** 
-0.0107 
-0.0014 
0.0151 



(0.0462) 
(0.0053) 
(0.0055) 
(0.0139) 
(0.0188) 
257 
358 



0.0754 
0.0084 
-0.0157* 
-0.0162 
-0.0090 



(0.1059) 
(0.0129) 
(0.0122) 
(0.0326) 
(0.0464) 
104 
0.062 



Sta'ridaVd "error s are*"fr; parentheses. 
Entries are the coefficients multiplied hy 100 



w 
** 
*** 



S ign \ f kdnraTTFT?iirTe veT"f f56-stde?r 
Significant at the 10X level (♦wo-sided) 
Significant at the 5X level (two-sided) 
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gaps between male and female are larger in all other occupations even after 
controllinq for work hours and temporary work status. The wage rate gap is 
largest in management occupations in which the difference in the hourly wage 
rate is about $2.00 and the next largest gap is found in crafts occupations 
($1.12 per hour). 

Improvement in Productivity 

Improvement in productivity from the first Z weeks to the next 10 week > 
is determined by the amount of on-the-job training, the initial level of 
productivity, and other worker, job, and, firm characteristics. The simplest 
formulation is to regress worker productivity scores in thn 3rd-12th weeks on 
the initial productivity, an index of on-the-job training, and other control 
variables. The coefficient for the initial productivity in this formulation 
may be interpreted as the depreciation factor for the initial productivity. 
Since the interval between the time at which these productivities are measured 
is very short, we expect that depreciation should be negligibly small. Esti- 
mated coefficients for initial productivity in this formulation, however, lie 
between 0.7 and 0.5, which is rather toe low to be interpreted as a deprecia- 
tion factor, and the coefficient for the amount of on-the-job training is in- 
significant. * Possible explanations of this puzzling result are as follows: 

• The marginal returns from un-the-job training may vary depending 
on the level of the initial productivity. Hso, there ^ay be 
interactions between training investment and the other 
explanatory variables. 

• There may be errors in the measures of the initial productivity, 
which tend to yield downward biases in the estimated coef- 
ficients. ^ 

In order to cope with the first proolem, the mode* is estimated by imped- 
ing the restriction that t>.a depreciation of the initial productivity is zero 
and by allowing interaction between the initial productivity and on-the-job 
training. 6 The estimation results are presented in table 4.5. In all the 
occupational groups, estimated coefficients for both the interaction term and 
training index are highly significant. The coefficient estimates for the in- 
teraction terms are a"~ negative, and training indices have positive coeffi- 
cients, indicating that the marginal returns from on-the-job training are 
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TABLE 4.5 
IMPROVEMENT IN PRODUCTIVITY 1 



Variable 



UTeVfdaT 



Sales 



Service 



Retail 



Crafts 



Manage ment 



i 

ho 



Worker Chara c teristics 

Productivity in first 2 
weeks times training Index 

(divided by 10,000) 
Training index (1n 

years) 
Education (In years) 
Relevant work experience 

(In months) 
^Relevant work 

experience squared 
Vocational education 

(in years) 
Age 

Female 

Job Characteristics 

Gen. of skill times labor 

market sl/e 
No. of weeks to ^ecome 

trained 
Imp. of specialized 

vocational training 
Log value of machine 
Pifc.e rate 
Partial incentive 
Job is temporary 
Weekly work hours 

F iVm_Charac teri sties 

Loq employment size 
Log employment size 

squared 
Ratio of new hires 
Quit rate of new hires 
Sales growth 
Positive sales qrowth 

Number of observations 

R Squared 



■7.280***( 0J55) 

0.039***( 0.006) 

0.375 ( 0.518) 

-0,149 ( 0.358) 

i. 1 82 ( 1 .343) 

-1 .144* ( 0.803) 

-0.121* ( 0.086) 

S.75/***( 2.213) 



-0.090 ( 0.180) 
-0.09i***( 0.036) 



-0.320 

1 . 194 
-4.829 

6.526 

4.017** 
-0.157** 



( 0.432) 



( 
( 
( 
( 

( 0.103) 



C.506) 
9 167) 
4.i*94) 
2.445) 



4,434***( 1.946) 



( 2.645) 



495** ( 0.270) 
043 
034 

265*** ( 
260*** ( 



( 



0.027) 
0.082) 
0.088) 



380 
0.261 



-7.638***( 1.531) -14.072***( 2.272) 



0.043***( 0.007) 

0.597 ( 0.569) 

-0.468 ( 0.693) 

10.793***( 4.530) 

-0.490 ( 1.309) 

-0.356***( 0.109) 

-0.292 ( 2.072) 



-0.047 ( 0.271) 
-0.192***( 0.039) 



-0.602 
•0.120 
2.783 
I. Ill 
-4.543 
-0.006 



( 0.615) 

( 0.757) 

( 3.869) 

( 3.096) 

( 2.489) 

( 0.113) 



1.422 ( 2.748) 



-0.144 

-0.087 
-0.078 
-0.002 
0.034 



( 0.355) 

( 0.037) 

( 0.035) 

( 0.09 rt ) 

( 0.108) 



251 
0.292 



0.092***( 0.013) 

0.081 ( 0.771) 

0.472 ( 0.594) 

-0.355 { 1.712) 

-2.097 ( 1.726) 

-0.024 ( 0.114) 

-0.660 ( 2.215) 



0.236 ( 0.^14) 
-O.U8***( 0.0581 



-0.377 
-0.560 
9.976* 
5.246* 
-0.478 
0.020 



( 0.683) 

( 0.882) 

( 5.301) 

( 3.207) 

( 2.921) 

( 0.104) 



4.804** ( 3.239) 



-0,39? 
0.018 
0.015 
0/64 
0.0B1 



{ 0.4^) 

{ 0.01b) 

( 0.^11) 

i u.i:/) 

( 0 .181) 



24b 

0.2^ 



0.046* 
0.279 

0.257 

0.756 

-0.196 
-0.243* 

0.657 



-0.199 ( 0.273) 
-0.115***( 0.041) 



1.695) 


-6.364***( 


1.149) 


0.007) 
0.568) 


0.03i***( 
0.458 ( 


0.007) 
0.626) 


0.732) 


-0.633* ( 


0.423) 


5.1Q6) 


0.970 ( 


1.237) 


1.338) 
0.113) 
2.138) 


0.'j47 ( 
0.171 ( 
0.980 ( 


0.928) 
0.134) 
2.761) 



-0.^47 
0.096 

-2.?79 
1.640 

-3.526* 
0.042 



4.450** 

-0.458* 
-0.060** 
-0.071** 
-0.022 

0 1 r ,S 



( 0.627) 

( 0.792) 

( 4.287) 

( 3.200) 

( 2.468) 

( 0.1x7) 



225 



-0.211 ( 0.262) 
0.012 ( 0.02*1 



-0.075 
-0.133 
3.071 
0.480 
2.313 
0.044 



( 0.662) 
( 0.509) 
( 3.950) 
3.410) 



( 

( 2.906) 
( 0.140) 



-6.959***( 1.947) 

0.026***( 0.013) 
0.172 ( 0.956) 



-0.112 

4.139 

1.997 
-0.151 
-2.416 



0.346 

0.093 
-6 382 

0.417 
-4.147 

0.150 



( 1.062) 

( 4.906) 

( 1.820) 

( 0.235) 

( 4.228) 



-0,536 ( 0.576) 
-0.015 ( 0.060) 



( 1.405) 
( 1.091) 
{ li .878) 
( 5.034) 
( 7.210) 
{ 0.268) 



2.573) 


0.763 


( 


2.211) 


0.709 


( 


4.509; 


0.361) 


-0.0S4 


( 


0.290) 


-0.011 


( 


0.618) 


0.037J 


-0.063***( 


0.031) 


-0.066 


( 


0.085) 


0.035) 


0.014 


( 


0,034) 


0.070 


( 


0.075) 


0.096) 


0.064 


( 


0.033) 


-0.026 


( 


0.195) 


0.10b) 


0.0*6 


( 


0 113) 


0.255 


( 


0.277) 






200 






97 





0.281 



0.305 



O Standard errors are fn paVenffieses. * Significant at t hTTSf Te *eT ' f fwc^i f*'eJ * 

FRIC Entr1es ar « the coefficients multiplied by 100 ** S1gn1fica.it aL tna 10X level (two-s'.ced) 1 Q£ 
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higher if the initial level of productivity is low and the marginal return 
from on-the-job training decreases as the initial productivity becomes higher. 
This result is consistent with the predicition from model 2 presented in the 
theory section. A t seems that the estimation results of the training index 
and improvement in productivity equation both indicate that th* underlying 
relationship between on-the-job training and productivity is better described 
by model 2. 

Marginal Return from Training 

Table 4.6 shows the estimates of the marginal return from on-the-job 
training on productivity improvement by the initial productivity level. The 
occupational group with the highest return from training is service, and the 
magnitudes of the marginal return in the other occupations are in the follow- 
ing descending order: retail sales, clerical, crafts, and management. Thic 
order of marginal returns seems to coincide with the reverse order of the 
skill requirements in these occupational groups. This suggests that the mar- 
ginal return from training measured in relative units is high in the occupa- 
tions that require lower skills and low in the occupations that require higher 
skills. 

A disturbing fact is that the calculated marginal returns in crafts and 
management occupations become negative at a rather low level of i ^a" 1 
productivity --37 for managers and 50 for craf tsworl'ers. The marginal return 
f^om training evaluated at the sample mean values is also negative for these 
two occupations. Since it is unlikely that more training lowers workers 1 
productivity, these negative estimates of the marginal returns suggest that 
either the model's control variables do not fully capture the factors that 
influence return from training, or observed productivity gains in 3-12 weeks 
of employment are not an appropriate measure of return f^om training in these 
2 occupations. The second explanation is more plausible than the first be- 
cause the average required training period for these two occupational groups 
is much longer than the 12 weeks for which productivity is reported--average 
number of weeks to become fully trained are 32 weeks for crattsworkers and 27 
weeks for managers; whereas for other occupations, the average is 8-16 weeks. 
Since the realization of training investment benefits takes time, the produc- 
tivity observed between 3-12 weeks of employment is a rather poor measure of 
the return. It seems that in order to estimate the return from training more 
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TABLE 4.6 



MARGINAL RETURN FROM ON-THE-JOB TRAINING 
BY INITIAL PRODUCTIVITY 



Initial 
Producti vi „y 


CI eri caT~ 


Sal p<; 


Qpf* wirp 
J"' V ILC 




urai ls - 
Wor«er 


Manaqement 






fi HOT 
U .U2/ 


0 .064 


0.030 


0.018 


0.012 


30 


0.017 


0.020 


0.050 


0.022 


o.oir 


0.005 


40 


0.010 


0.012 


0.036 


O.ol4 


0.005 


-0.002 


50 


0.003 


0.005 


0.022 


0.006 


-0.0C1 


-0.009 


60 


-0.004 


-0.002 


0.008 


-0.008 


-0.009 


-0.009 


At mean 
(Mean) 


0.005 
(48.87) 


0.004 
(48.18) 


0.007 
(57 .24) 


0.006 
M9.74) 


-U. j01 
(50.12) 


-0.009 
(51.24) 



NOTE: The marginal rctirn to on-the-job training on the improvement in pro- 
ductivity is oiven by e 0 P 0 + e t , where P 0 is the index of initial 
productivity, e 0 is the coefficient for the transaction term of initial 
productivity and training, and et is the coefficient for training. See 
equation (6). The marginal returns are calculated for various levels of 
nitial productivity. 
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accurately for these two occupations, we need to obtain the data on training 
input and productivity scores for a longer time span. 

The coefficients on other worker characteristics—academic education, 
work experience, and vocational education prior to starting work—can be 
interpreted as the effects of previous job-related preparation on productivity 
improvement that do not depend on on-the-job training, such as learning by 
doing. The estimated coefficients on academic education are all positive, but 
none of them are significantly different from zero. The marginal effects of 
work experience, when evaluated at the sample mean values, are also positive, 
but the estimated coefficients are not significantly different from zero ex- 
cept for the squared term in sales. The estimates for vocational education 
are negative in clerical, sales, service, and retail occupations, and they are 
positive in crafts and management occupations, but again they are statistical- 
ly insignificant. 

Other noticeable patterns are the following. Among job characteristic 
variables, the number of weeks to become fully trained has negative coeffi- 
cients in the four low-skill occupations (clerical, sales, service, and re- 
tail), and they are highly significant in clerical and sales occupations, 
T hese findings, however, should be interpreted as the reflection of the con- 
struction of productivity scores data. The log establishment size variables 
have a positive sign in linear terms and negative sign in quadratic terms. 
Their marginal effects on improvement in productivity, evaluated at the sample 
mean values, are positive. Also, across all the occupational groups, the high- 
est marginal returns are achieved at the higher end of establishment size dis- 
tribution. Thus, improvement in productivity is faster in larger firms. This 
may be s ggesting that on-the-job training is more efficient n the larger 
establishments. 

f: mium on Vocational Education 

From the estimates of the starting wage, initial productivity, and 
improvement in productivity equation, we calculated the relative impact of 
vocational education on these three measures. Table 4.7 presents the premiums 
on vocational education based on the point estimates of the three equations. 

Wage and productivity premiums on 1 year of vocational training are ob- 
tained from the following calculations. When 1 year of academic education is 
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TABLE 4.7 



STARTING WAGE AND PRODUCTIVITY PREMIUM ON 
ONE YEAR OF VOCATIONAL EDUCATION 



Difference in Difference in Difference in 

wage rate productivity index productivity index 

Occupation (in dollars) (first 2 weeks) (3 to 12 weeks) 



Clerical 


0.081 


1.582 


0.260 




(1.9%) 


(3.4%) 


(0.4%) 


Sales 


-0.152 


•0.338 


-0.789 




(-3.5%) 


(-0.7%) 


(-1.2%) 


Service 


-0.027 


1.335 


-0.957 




(-0.7%) 


(2.3%) 


(-1.3%) 


Retail 


-0.185 


-0 292 


-0.452 




(-4.2%) 


(-0.6%) 


(-0.7%) 


Crafts 


-0.063 


-1.225 


-0.438 




(-1.1%) 


(-2.4%) 


(-0.7%) 


Management 


-0.236 


-1.532 


0.692 




(-3.4%) 


(-3.0%) 


(1.1%) 
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replaced by the same amount of vocational education, the predicted changes in 
wage rate and initial productivity are the estimated coefficients for vocation 
al education in the wage and initial productivity equations. In the table, en 
tries in the first and second columns are the estimates of these coefficients. 
The impact of vocational education on productivity during the 3d-12th weeks of 
employment is the sum of the two effects. The first is the change in the 
initial productivity, which also affects the marginal return from training 
through the equation's interaction term for improvement in the productivity. 
The second effect is the linear term in the improvement in the productivity 
equation. Holding the total training at the sample mean values, the total 
premium of vocational education's effect on productivity in 3-12 weeks of 
employment is the sum of these 2 effects. In table 4.7, the productivity 
premium in the 3d-12th weeks is calculated by using the sample mean values of 
the training index and other worker, job, and firm characteristics. Except 
for clerical workers, the premiums on the starting wage ar3 negative. Their 
magnitudes are 8.1 cents (1.9) for clerical, -15.2 cents (-3.5) for sales, 
-2.7 cents (-0.7) for service, -18.5 cents (-4.2) for retail, -6.3 cents 
(-1.1) fcr crafts, and -23.6 cents (-3.4) for management occuapations. These 
numbers suggest that, in sales, retail, and management occupations, taking 
vocational education instead of academic education results in a 3-4 percent 
lower starting wage. 

The corresponding productivity indices for the first 2 weeks, however, do 
not show as much disadvantage as the wage rates. The initial productivity is 
higher in clerical (3.4 percent) and service (2.3 percent) occupations, and 
except for crafts occupations, relative disadvantage in productivity is less 
than wage rate differentials. 

The differences in productivity due to vocational education tend to 
diminish in the next 10 weeks across all the occupational groups, and the 
largest difference is only (minus) 1,3 percent in service occupations. 

These observations indicate that those workers who received 1 year of 
vocational training ir .ad of academic education tend to receive lower 
starting wages, but the differences in productivities are negligibly small 
across 5 occupational categories in the first 12 weeks on the job. One 
exception is the clerical occupation. Clerical workers who took 1 year of 
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relevant vocational training instead of academic education tend to receive 1.9 
percent higher starting wage rate and are more productive in the beqinninq by 
3 percent. This advantage in productivity, however, becomes negligible after 
3 months of employment. If this relationship between the productivity of 
vocationally trained workers and workers with no vocational education persists 
in the subsequent work periods, employers benefit from hiring vocationally 
trained workers. 

4.5 Conclusion 

This study examined the impact of on-the-job traininq on improving 
productivity in the early period of employment. In order to see che pro- 
ductivity change in a comparable unit and to identify the differential effects 
of on-the-job training by occupation, the relationship is examined for six 
separate occupational groups. In the theory section, the three competinq 
models of the effect of on-the-job training on the initial productivity and 
improvement in productivity are presented. The first model asserts that new 
hires with better job preparation have a higher return from on-the-job 
traininq and that the previous work-related preparations and on-the-job 
training are complements. The prediction from this model is that those with 
higher initial productivity receive more traininq on-the-job, improve their 
productivity faster than the those with less preparation (lower initial 
productivity), and show a higher marginal return from on the jcb traininq. 

The second model asserts that the previous work-related preparations and 
on-the-job training are substitutes and that work-related experience, academic 
education, vocational education, and work experience ca^ be replaced by 
on-the-job training. This model predicts that those with higher initial 
productivity receive less training, and improvement in their productivity 
relative to cost of training is lower; in other words, the marginal return 
from on-the-job trailing is lower. 

The third model assumes that given worker, job, and firm characteristics, 
the improvement in productivity depends only on the amount cf on-the-job 
training. This model predicts that new hires receive the same amount of 
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on-the-job training regardless of their initial level of productivity, and 
that the improvement in productivity does not depend on the initial 
productivity. 

Analysis of the National Employer Survey data supports the predictions of 
the second model, when occupations are held constant and improvement in pro- 
ductivity is measured in the first 12 weeks of employment. This relationship 
between the initial skill level and the return from on-the-job training is 
strong in the low-skill occupations—clerical , sales, service, and retail--but 
weak in crafts and management occupations. The main source of this relation- 
ship, however, seems to be in the time period in which the productivity 
indices are reported. The difficulty of measuring the effects of on-the-job 
training is that the training is a continuous process, and the realization of 
return from training (i.e., improvement in productivity) occurs with certain 
time lags. 

The reported required training periods in crafts and management 
occupations are more than twice the period in which productivity scores and 
on-the-job training indices are measured. Thus, observed on-the-job training 
indices are not reflecting the employers 1 "desired" amount of training, ana 
improvement in productivity in 12 weeks is not the full return from the 
training investment. This limitation on the measurement, however, is less 
serious in the four other occupational groups for which the average required 
training periods are shorter than, or a little longer than, 12 weeks. 
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NOTES 



1. A training time index was constructed from the data on time spent in the 
four types of training in the first months of employment by weighting them 
according to their opportunity costs. The management staff members who 
provided formal and informal training were assumed to be paid 1.5 times the 
wage of a co-worker, and the trainee's time was valued as equal to 0.8 hour of 
co-worker training time. When supervisors and co-workers are giving informal 
training to a new employee, the trainee is almost invariably involved in a 
production activity. Employers report that for informal training, the 
trainees are typically as productive whilo being trained as they are when 
working alone. Consequently, informal training ir assumed to involve only the 
investment of the trainer's time. The training time index is equal to 0,3 
times hours spent watching others do the job, plus 1.8 tir.ies '.he hours spent 
in formal training plus 1.5 times the hours spent in training conducted by 
management, plus hours spent in training conducted by co-workers. 

2. The variable is defined as the proportion of skills learned on the job 
that are useful in other employment opportunities multiplied by the log of 
local labor market size. 

3. The difficulty of measuring the return from the training investment is 
that realization of the return is a continuous process. Without specifying 
the explicit link between the timing of investment and its realization, the 
rate of return from training cannot be inferred from the observed data. 

Rosen (1982) examined the relationship between wage and on-the-job 
training; he addressed this issue in the following statement: "The major 
obstacle to empirical analysis of OJT is that one cannot observe its rate of 
return even ex-post* It can be inferred from th2 shape of the age-earning 
profile, but this requires that one make specific assumptions on the nature of 
the process that generated the profile" (p. 443). 

A theoretically satisfactory, yet highly restrictive relationship between 
training input and wage is suggested by Mincer (1974). The timing of the 
training and realization improvement in productivity, however, largely depends 
on the specific technology that varies by occupation and other job charac- 
teristics. It is difficult to establish the relationship between training and 
productivity analogous to Mincer's suggestion. 

4. The estimation results are not included in the text. 

5. In order to correct biases that might have been caused by the errors in 
variables, we need to have additional information on the structure cf measure- 
ment errors or to use an instrument variable approach. If we estimate the 
model by assuming some measurement error structure on an ad hoc basis, the 
resulting estimates may be even worse. Although the instruncnt variable 
approach may solve the problem of bias, with a limited sample size and the 
fact that the variations in initial productivity are not explained well by the 
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variables included in the model, the use of the instrument variable will 
result in a substantial efficiency loss. The use of observed initial pro- 
ductivity in the estimation may be justified for the following two reasons: 
(1) by imposing the restriction that the depreciation of initial productivity 
is zero, one of the explanatory variables with errors in measurement is 
removed from the right-hand side; and (2) use of the proxy (reported initial 
productivity), rather than ing it from the equation, will yield small 
asymptotic bias (McCallum lb and the estimates will have smaller mean 
square errors than the instrt ,^nt variable estimates. 

6. Another route by which previous job-related preparation can influence 
improvement in productivity is through the interactions with on-the-job 
training. However, the estimation results showed no significant effects of 
the interaction terms between training and work experience, schooling educa- 
tion, and vocational education. 
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5.0 THE NATURE AND IMPACT OF TRAINING: EVIDENCE 
FROM THE CURRENT POPULATION SURREY 
Kevin Hcllenbeck and Richard Willke 

5.1 Introduction 

A supplemental set of questions concerning prior training and training 
received on the job were posed to certain respondents of the January 1983 
Current Population Survey (CPS). This supplement asked experienced workers 
whether they needed specific s'ills or training to obtain their current (last) 
job, and if so, whether they were obtained from a school, formal company train 
inq, informal on-tne-job (OJT) experience, the armed forces, a correspondence 
course, relative or friends or informal training, or experience not related to 
work. In this chapter, we refer to the responses to these questions as quali- 
fying training. These workers were also asked, "Since you obtained your pre- 
<-nt job, did you take any training to improve your skills? If so, how was 
that training received/' Although no additional questions were asked of those 
reporting informal OJT, those who reported school-based or formal company 
training were asked to describe the training. For example, variables indi- 
cating type of school, whether employers paid for the training, whether the 
training was sponsored by a government program, length of the training, number 
of courses, and whether the training was completed were reported. The re- 
sponses to this latter set of questions is referred to here as skill improve- 
ment training. 

The U.S. Bureau of Labor Statistics (1985' presents a detailed tabular 
analysis of these data, particularly emphasizing the relationships between 
occupation and training. Some of the major findings presented in that study 
were the following: 

• Among major occupational groups, the proportion of workers who 
needed qualifying training ranged from 93 percent in profes- 
sional specialty occupations to 8 percent in private household 
occupations; the proportion who took skill improvement training 
ranged from 61 percent in professional specialty occupations to 
3 percent in private household occupations. 

• Of the 28.1 million workers who acquired their qualifying train- 
ing through school programs, about 7.5 percent took training 
sponsored by employers, and 3 percent took training sponsored by 




the government in programs such as those offered under the Job 
Training Partnership Act (JTPA) and the Comprehensive Employment 
and Traininq Act (CETA) . 

• Forty-one percent of the 11.4 million workers who acquired skill 
improvement training in schools took training that was sponsored 
by employers; 3 percent of the workers who acquired skill im- 
provement for their jobs obtained the training in government- 
sponsored school programs. 

• Almost the same proportion of workers (10-11 percent) used train- 
ing from formal company programs to qualify for jobs and to im- 
prove skills. 

• Relatively few workers acquired qualifying training from corre- 
spondence courses, the Armed Forces, or friends and relatives. 

This study examines the CPS data along other dimensions than those presented 
in the BLS study. But more importantly, it presents multivariate analyses cf 
the determinants of training and the (earnings) payoff co training. 

A number of limitations of the data must be borne in mind as the analy- 
tical results are considered. First of all, the data were collected from 
wcrkers--for example, those that received the training—and not from employ- 
ers.* As such, the data likely underestimate the extent of traininq because 
certain activities that are undertaken early in a worker's tenure may not be 
recognizee as training, such as workplace orientations or job instructions. 
Furthermore, the worker may not be aware of specific skills or training that 
led to a job offer. Second, as with all surveys, the data depend on how the 
respondents interpret the questions. For example, with the question, "Did 
you need specific skills or training tc obtain your current (last) job, M some 
respondents may have changed jobs within the same occupation since leaving 
school o^ receiving their occupational training and, therefore, answered, 
"No," their job change was based on occupational experience, not specific 
skills or traininq. Some respondents may have focused on the word "specific 
and answered "No 11 because their skills were general in nature. Some respon- 
dents may have excluded educational credentials from consideration. 



*Indeed, in about 20 percent of the cases, the data were collected from a 
family member other than the worker who received the t\ ining. 




Similarly, the question, "Since you obtained your present job, did you take 
training to improve your skills," some respondents may have interpreted skills 
narrowly. For example, a word processor may have felt that he or she received 
training to learn new equipment, not to improve his or her skills. Some re- 
spondents may have received specific traininq in company policies or practices 
but feU that the training did not improve their skills. 

Third, certain important features of the data cannot be clearly iden- 
tified. For example, there is no information on when the training was re- 
ceived; nor is there a way to tell whether th? training received on one's 
current job was entry-level or upgrading/retraining, or both. The distinc- 
tions drawn in the questionnaire do not correspond to the distinction between 
specific and general training. Training obtained priur to one's current job 
is likely to be mostly general, but the training obtained since taking one's 
current job could be either c r both. Finally, little information on the 
quantity and nature of informal OJT is available, despite the fact that it 
accounts for about 80 percent of company training (Bishop 1982). 

Despite these limitations, the large sample size, the nationwide repre- 
sentation, and the individual characteristics data allow analyses of the CPS 
supplemental data to be an important source of knowledge about training. In 
the next section, tabular analyses of the CPS data are presented. Section 
three describes the results of multivariate analyses of the determinants of 
prior job and skill improvement training. Finally, the effects of training on 
earnings are estimated for a subsample of the CPS supplement and results are 
reported in section four. 

5.2 Descriptive Statistics about "iraining and 
Those Receiving Training 

To gain a statistical "picture" of the CPS data, this section of the re- 
port presents a number of tabulations and cross tabulations of the training 
program information and characteristics of respondents. The section begins 
l y first examining the aggregated training program detail as reported by re- 
spondents to the supplemental questions. It compares and contrasts details 
about qualifying and skill improvement training and compares and contrasts 
school -based and formal company traininq programs. 
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Next, the data for systematic relationships between individual character- 
istics and training likelihood and between individual characteristics and 
sources of training is examined. Indeed, a number of such relationships hold 
true in the data. In particular, age, race, occupation, education, and cen- 
sus region of residence are all found to be related to the likelihood of a 
worker reporting training. In addition to simple bivariate cross tabulations 
between training and individual characteristics, the chapter discusses the 
results of performing three-way analyses in which relationships between in- 
dividual characteristics and traininq are examined while controlling for 
occupational variation. The final section analyzes the characteristics of 
individuals who reported school-based or formal company qualifying or skill 
improvement training. 

Levels of Qualifying and Skill Improvement Training 

Figures 5-1 and 5-2 present the unweighted and weighted aggregate data on 
sources and types of training from the CPS supplement. Using the data from 
figure 5-2, it can be seen that approximately 54 percent of the respondents 
indicated that they needed specific skills or training to ootain their job; 
about 35 percent indicated that they had taken skill improvement training. 
Among the sources of qualifying training, informal OJT and school were men- 
tioned most often (cited as a source by 51 percent and 50 percent of the in- 
dividuals who had needed qualifying training, respectively). The next most 
important source of qualifying training was formal company programs as was 
mentioned by 17.4 percent of the respondents who had needed qualifying train- 
ing. Training received in the Armed Forces, from a correspondence course, or 
from informal, non-work related sources such as friends or relatives were re- 
latively minor sources of qualifying training; in combination, they were only 
reported by about 11 percent of those with qualifying training. Individuals 
with Qualifying training were instructed to mark all screes that applied to 
them. On average, each person who had needed training marked 1.30 sources 
(characteristics of people with multiple sources are analyzed as follows). 
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Weed Qualifying Training ? 

Yes 37,044 

No 32,034 

Skill Improvement Training ? 

Yes 22,218 

No 39,644 



Source 
School 

Formal ompany 
Informal OJT 
Armed Forces 
Correspondence 
Course 

Other 



18,687 
.1- 



7,344 



7,067 



19,091 
1 351 
559 

2,451 



9,001 
(-) 
(-) 

2,962 



BEST COPT mm£ 



Training Characteristic s 

T ype of School^ 
High school vocatloral 
Private, post-high school vocational 
Public, post-high schocl vocational 
Junior or coram n1ty college 

or technical Institute 
Four-year or longer college 

01d Employer Pay ? 
Yes 
No 



Sponsored by 
Such as CETA 

Yes 

No 

Length 

Under 12 weeks 
13-25 weeks 
'6-52 weeks 
53+ weeks 

Complete ? 
Yes 
No 

N umber of Cour ses 
One 
2-4 
5+ 

Where? 

Away from Job 
On the Job 

A pprentice Prog ram? 
Yes 
No 

Pr ovided by ? 
Current employer 
Past employer 



Government Program 



"1 




f 

3,220 


t 

(-) 


1,427 


(-) 


1 119 


(-) 


3,268 


(-) 


1C ,590 


(-) 



224 
528 
522 
2,028 

3,661 



1,539 
1,980 
14,381 

(-) 
(-) 

!-) 
(-) 



2,450 
1,343 
2,115 

3.107 
2,661 

1,385 
4.4U4 



(-5 
(-) 
(-) 
(-) 

( ) 



1,358 


(-) 


2,953 


(-) 


17,028 


(-) 


3,684 


(-) 


618 


315 


259 


268 


16,975 


5,647 


6,396 


6.274 


888 


3.102 


2,41t 


5.133 


711 


665 


1,006 


544 


2,045 


660 


885 


366 


14,258 


1.510 


2.439 


504 


16,505 


5,684 


5.295 


6.176 


1.335 


276 


1,416 


393 



1,940 
1.651 
3.169 

(-) 
(-) 



i-) 
{-) 



{-) 3,850 
(-) 1,792 



(-) 
(-) 



tiOTE {-) In'.cates question was not asked 

r,".,rp r >-l Um*Pi n ht,d responds to th- January 19R3 CPS training supplement 
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Need Qualifying Training ? 

Yes 58,177 

No 50,252 

Skill Improvement Training ? 

Yes 33.917 

No 62,258 



Source 
School 
Formal company 
Ir^foryU Oil 
Armed Forces 
Correspond*, _e course 
Other 



= =1- 



29,791 
10.W 
29 *74^ 

2.045 
806 

3,603 



11^61 



10,651 
13,625 
(-) 
{-) 
4.311 



Training Characteri stics 

Type of School 

High school vocational 

Private, post-high school vocational 

Public, post-high school vocational 

Junior or community college or 
technical Institute 

Four-years or longer college 

01d Employer Pay ? 
Yes 
No 

Spo nsored by G ov ernment Pro gram 
Sue i as CETA ? 

Yes 

No 

Lengt h 
Under 12 weeks 
13>15 weeks 
26-52 weeks 
53+ weeks 

Complete ? 
Yes 
No 

Number of Courses 
One 
2-4 
5 + 

Where? 

Away from job 
Or the job 

Ap prenticeship Progr am ? 
Yes 
No 

Provi ded by 

Current rmplnver 
Past employer 



5,067 

2,2?: 

*,6d4 
5,219 

16.501 

2.178 
26,63t 



949 
26,606 



?5,869 
?,066 

2,412 
3,171 
22,471 



(-) 
(-) 
(-) 
(-) 



i 

373 
S09 
777 
3,300 



(-) 5,445 

(-) 4,580 
(-) 5.770 



509 
9,028 



381 
9,962 



9,009 8,125 
457 2,376 



3,870 
2,191 
3,405 



(-) 5.137 
(-) 4,249 



(-) 2,^41 
(-) 7,172 

(-) 2,871 



1,348 


4,941 


3,594 


7,685 


1 .112 


1,078 


1,560 


828 


3,160 


1,064 


1,396 


555 


22,436 


2,436 


3,963 


815 



2,960 
2,548 
5,019 

(-) 6,476 
(-) 3.277 



(-) 
(-) 

l.\ 
(-) 



* 0T l Entries in thousands (000s) (~) indicates question was not asked 
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Among the respondents who inchoated that they had received qualifying 
training in a school setting, following is the distribution of rt.po.Jts as 
to the type of school: 



•7.7 
-18.0 



• High school vocational proqram— 17.6% 
. Private, post-high school vocational school- 
. Public, post-high school vocational schoo,--5.8 
. Junior or community college or tech. institute-- 

• Four ypar or longer college program--57.U 
Again respondents could mark multiple responses, but in this case, very few 
did-the average number of school settings for those that reported qualifying 
training in schools was 1.06. In terms of sponsorship of a school -based pro- 
gram of qualifying training, about 7.5 percent of the respondents indicated 
that their employers paid for the training and about 3.4 percent indicated 
that the training was sponsored by a government program such as CETA. 

As would be expected by the large share of this traming taken at four 
y ear or longer college programs, the training programs tended to be longer 
than 52 weeks (80 percent) and to involve 5 + courses (80 percent) About 93 
percent of the respondents who got qualifying training in a school setting 
completed the training. 

Qualifying training that was in a formal company training program was 
quite different from school-based qualifying training. It was much shorter- 
about a? percent of the programs lasted under 12 weeks and only 23 percent 
Usted more than 52 weeks. It was comprised of fewer courses-approximately 
41 percent was reported to be a single course whereas 36 percent of he for- 
ma, company training had 6 or more courses. At 95 percent, the completion 
rate of formal company training was similar to that for school-based quali- 
fying training. Host of this forma! company training was provided by the 
respondents' current emp!oyer (68 percent) as opposed to a former employer, 
and the majority was off-site (55 percent,. A sizab!e share of the forma 
company training was <n an apprenticeship program leading to journeyperson 
status--23.6 percent. 

The largest source of skill improvement training was reported to be in 
formal 00T. This was reported by 40.5 percent cf the respondents who had 
taken such training. Schools and formal company training were the next 2 
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largest sources, reported by 33 and 32 percent of the respondents, respec- 
tively. The residual "other 11 category was indicated by 13.3 percent of the 
skill improvement trainees. On average, each person who had taken skill 
improvement training marked 1J9 sources, a lower ratio than for qualifying 
training. 

Among the respondents who indicated that thev had taken skill improvement 

training since obtaining their present job, following is the distribution of 
responses as to the type of school settin: 



• High school vocational program—3.2% 

• Private, post-high school vocational proqram--7.7 

• Public, post-high school vocational program--7.6 

• Junior or community college of tech. institute--29.6 

• Four-year or longer college program--51 .9 

The major differences between this percentage distribution and the same distri- 
bution for qualifying training in a school setting are a much lower incidence 
of skill improvement training in a high school vocational program and a lower 
incidence of training in a four-year or longer college program with the slack 
taken up by junior or community colleges or technical institutes. In terms of 
sponsorship of a scfuol-based program for skill improvement training, about 
3.9 percent of the respondents indicated that the training was sponsored by 
a government program such as CETA, and 44.5 percent indicated that their em- 
ployers paid for the training. The latter is contrasted with only 7.5 percent 
of the respondents with school-based qualifying training who had had their 
employer? pay for the training. 

Since a larger share of the skill improvement traininq at schools oc- 
curred in junior or community colleges relative to qualifying training, and 
since employers paid for a large share of it, it would be expected that the 
training would be shorter and more focused. Indeed, as the distributions in 
table 5-1 show, this was the case. Over 50 percent of the skill improvement 
training in schools lasted less than half a year compared to less than 10 
percent for qualifying training. About 30 percent of the skill improvement 
training in schools was comprised of one course compared to about 9 percent 
for school-based qualifying traininq. The completion rate for school-based 
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skill improvement traininq was 78.9 percent, but it should be recoqnized that 
some respondents may have still been in the process of taking the training 
when they were interviewed. 

TABLE 5-1 

'.ENGTH AND NUMBER OF COURSES COMPRISING SCHOOL-BASED 
QUALIFYING AND SKILL IMPROVEMENT /RAINING 



Length or Number 
of Courses 



Percentage Distribution 
for Individuals with 
School-based Qualifying 
Training 



Percentage Distribution 
for Individuals with 
School-based Skill Im- 
provement Training 



Under 12 weeks 
13-25 weeks 
26-52 weeks 
53+ weeks 
Courses 

One 
2-4 
5+ 



5.0% 
4.0 
11.4 

79.6 

8.6% 
11.1 
80.3 



35.8% 
14.9 
13.1 
36.2 

28.7% 

24.4 

46.9 



Skill improvement training in a formal company program was shorter than 
suicol-based skill improvement training— 78 percent was completed in under 
12 weeks compared to 36 percent. It was sponsored by a government program 
for 4.1 percent of the individuals with this kind of training, which is cciii- 
>arable to the 3.9 percent of individuals reporting school-based skill im- 
provement training sponsored by government programs. The completion rate of 
formal company skill improvement training was 94.0 percent—much higner than 
the completion rate for school -based skill improvement training. Most of the 
formal company skill improvement training took place away from the job— C6.8 
percent. Finally, very little w?c apprenticeship training leading to journey- 
person status— only 7.6 percent. 

Characteristics of Individuals Who Reported Trainin g 

This section examines the characteristics of individuals who reported 
needing qualifying training or taking skill improvement training, or both. 
In addition it examines characteristics of individuals by sources of train- 
ing. Tne primary characteristics examined are age, race, sex, educational 
attainment, occupation, industry, region, job tenure, and whether or not the 
respondent was engaged in the same work 1 year ago. 




Age . Table 5-2 provides data on traininq by the (current) aqe of the 
worker. Interestingly, using any of a number of different ways of measuring 
likelihood of having been trained, there is a curvilinear relationship be- 
tween age and that likelihood. The younger and older aqe classes have the 
lowest incidence of training and the relationship peaks in the 25-44 brack- 
ets. For example, almost 60 percent of individuals in the 25-34 and 35-44 
age brackets reported qualifying training, whereas only about 22 percent of 
workers aqeo under 20 and about 40 percent of workers aged 20-24 or over 65 
reported qualifying training. This relationship might be explained by poorer 
recall among older workers, but another explanation may be the increasing job 
complexity introduced by automation and technological advances during the 
last two decades. 



TABLE 5-2 

PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH 
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY AGE 





Age 








Under 














Total 


Training Type 


20 


20-24 


25-34 


35-44 


45-54 


55-64 


65+ 


Total Experienced 


7,590 


15,613 


31,396 


23,145 


16,761 


12,005 


2,914 


109,424 


Labor Force 


















Qualifying Training 














53.2% 


Yes 


22.4% 


44.1 


59.8 


60.6 


56.2 


51.6 


41.1 


No 


77.1 


55.0 


39.6 


38.5 


42.6 


47.3 


57.8 


46.0 


Skill Improvement 
















31.0% 


Yes 


14.4% 


23.7 


34.6 


37.0 


34.1 


28.9 


17.9 


No 


69.2 


58.2 


52.5 


52.8 


56.8 


62.8 


95.9 


56.9 


Not working 


16.4 


21.4 


12.9 


10.2 


9.1 


8.3 


6.1 


12.1 


Qualifying or 


















Skill Improvement 










35.2 




55.2 




Neither" 


6R.3% 


46.2 


31.7 


30.8 


41.0 


: j.3% 


Qualifying only 3 


17.3 


30.1 


33.7 


32.2 


30.7 


30.1 


26.8 


30.7 


Skill improve- 


9.4 


9.7 


8.6 


8.6 


8.5 


7.4 


3.7 


8.5 


ment only 


















Both 


5.0 


14.0 


26.1 


28.4 


25.6 


21.5 


14.0 


22.5 



NOTE: Counts of data are in thousands (000s). Column percents may not add to 
100 because of missing v J ata. Questions about skill improvement training were 
not administered to respondents who were not currently working. 

a Includes respondents not currently working, so skill improvement training 
questions wp n not asked. 
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In table 5-3, the sources of qualifying training are displayed by age 
class. The percentages in the table are the share of individuals within the 
age class who reported needing qualifying training and that indicated receiv- 
ing training from the sources listed on the left-hand side. The columns add 
to greater than 100 percent because many individuals took qualifying training 
from more than a single source. The ratio in the bottom row of the table 
represents the average number of sources of qualifying training reported for 
each age class. These ratios show that those with training who are age 25 
reported the most sources of qualifying training; so not only do prime age 
individuals have the greatest likelihood of having received training, but 
they also have received the training from the most sources. 



TABLE 5-3 

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING BY AGE CLASS 





Aqe 




Source 


Under 








i 








20 


20-24 


25-34 


35-44 


| 45-54 


55-64 


65+ 


Total 


School 


^2.7% 


50.5 


54.8 


51.7 


47.4 


44.9 


44 2 


50.4% 


Formal Company 


10.3 


14.6 


17.8 


20.0 


18.3 


15.9 


12.0 


17.5 


Traininq 


















Informal OJT 


57.7 


50.0 


4S.6 


50.1 


53.4 


54.2 


53.9 


51.2 


Armed Forces 


0.0 


1.3 


2.6 


4.4 


5.4 


5.0 


2.9 


3.5 


Correspondence 


0.0 


.5 


1.0 


1.8 


2.1 


1.9 


1.3 


1.4 


Course 


















Friend, Relative, 


13.7 


7.5 


5.8 


5.7 


5.1 


5.9 


9.6 


6.2 


Other 


















Ratio Sources 


1.149 


1.243 


1.317 


1.278 


1.336 


1.336 


1.241 


1.300 



Respondents 



NOTE: 



Column percent^ may add to greater th*n 100 because of multiple responses. 



Figure 5-3 shows the relationships between sources of traininq and age of 
worker. School-based training and formal company training have the same curvi- 
linear shape as the overall likelihood of traininq but informal OJT and train- 
ing from friends, relatives, or other non-work-related sources have exactly 
the opposite slope. In qeneral, school-based and formal company training are 
more expensive sources, and so, they may have the greatest productivity pay- 
offs and returns to well-paid employees in their prime aqes. 
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Percentage 



70 



60 




Informal OJT 



50 



School 



40 



30 



20 



X 





Friends/Relatives 
Formal company 



10 



Age 



16-19 20-24 25-34 35-44 45-55 55-64 



65+ 



Figure 5-3. Sources of qualifying training by age 



Race. Table 5-4 provides data on training by race— white, black, and 
other. The data show a clear pattern of white: reporting the highest like- 
lihood of training and blacks the lowest. Whereas about 37 percent of whites 
reported neither qualifying nor ski 1 ! improvement training, over 50 percent 
of blacks were in this situation. The other races had a training incidence 
that was in between whites ar;d blacks but closer to the former than the 
latter. 

In table 5-5, data on the sources of qualifying training are reported. 
Whites had a larger number of such sources than the other races with school 
and informal training on the job reported by about half of the respondents 
with training. Informal OJT was the largest source indicated by blacks, with 
schools a smaller share. This relationship was exactly opposite for the non- 
white and nonblack group, where schools were the largest source and informal 
OJT was significantly smaller. 

Sex . There was not a substantial difference between males and females 
in terms of the likelihood of reporting either qualifying or skill improve- 
ment training or combinations of the two. As shown in table 5-6, about 53 
percent of both sexes reported qualifying training and about 31 percent re- 
ported skill improvement training. The percentages with qualifying and/or 
skill improvement training are very similar as well. 
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TABLE 5-4 



PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH 
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY RACE 



Training Type 



Race 

White I Black I Other 



Total 



Total Experienced 
Labor Force 



95,412 11,143 2,820 109,375 



Yes 


54.7% 


41.0 


51.5 


53 


.2% 


No 


44.5 


57.8 


47.6 


46 


.0 


Skill Improvement 












Yes 


32.1% 


22.7 


28.1 


31 


.0% 


No 


56.9 


56.4 


59.7 


56 


.9 


Not Working 


11.0 


20.9 


12.2 


12 


.1 


Qualifying cr 












Skill Improvement 












Neither d 


36.3% 


50.9 


39.3 


38 


.3% 


Qualifying only 3 


31.1 


26.4 


32.6 


30 


.7 


Skill improvement 


8.5 


14.5 


9.2 


8 


.5 


only 












Both 


23.5 


14.5 


18.9 


22 


.5 



NOTE: Counts of data are in thousands (000s). Column 
percents may not add to 100 because of missing data. 
Questions about skill improvement training were not ad- 
ministered to respondents who were not currently working, 
a 

Includes respondents not currently working, so skill 
improvement training questions were not asked. 



TABLE 5-5 

PERCENTAGE DISTRIBUTION OF SOURCES OF 
QUALIFYING TRAINING BY RACE 



Resp on dents 



Source 


White 


Race 
1 Black 


1 Other | 


Total 


School 


50.8% 


44.3 


54.4 


50.4% 


Formal Company 


17.4 


18.9 


15.5 


17.5 


Training 










Informal 0JT 


51.4 


50.6 


44.3 


51.2 


Armed Forces 


3.6 


3.3 


2.8 


3.5 


Correspondence Course 


1.4 


.9 


1.1 


1.4 


Friends, Relatives, 


6.3 


5.0 


7.0 


6.2 


Other 










Ratio Source 


1.310 


1.230 


1.251 


1.300 



NOTE: Column percents may add to greater than 100 because 
o f multiple responses. 
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TABLE 5-6 



PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY SEX 



Training Type 


Sex 


Total 


Male 

MO 1 C 


i FpriaIp 


Total Experienced 


61 ,726 


47 ,653 


109,379 


Labor Force 








flualifvinn Traininn 

^UU 1 1 1 J lilU 1 1 Q 1 M 1 IIU 








Yes 


54.0% 


52.2 


53.2% 


No 


45.1 


47.1 


46.0 


Skill Improvement 








Yes 


31.2% 


30.8 


31.0% 


No 


55.7 


58.5 


56.9 


Not working 


13.1 


10.7 


12.1 


Qualifying or 








Skill Improve me nt 








Neither 0 


37.6% 


39.1 


38.3% 


Qualifying only 3 


31.2 


30.1 


30.7 


Skill improvement 


8.4 


8.7 


8.5 


only 








Both 


22.8 


22.1 


22.5 



NOTE: Counts of data are in thousand: (000s). Column 
percents may not add to 100 because of missing data. 
Questions about skill improvement training were not 
administered to respondents who were not currently 
working. 

includes respondents not currently working, so skill 
improvement training questions were not asked. 



Although the likelihood of reporting training did not differ substan- 
tially by gender, the sources of qualifying were c,,ite different. Table 5-7 
demonstrates that females reported fewer sources of training and the distribu- 
tion by source is heayily skewed toward schools, ^ales, on the other hand, 
report higher incidences of training through informal 0JT, formal company 
programs, in the Armed Forces, and from friends, relatives, and others. 

Education . The data show a strong, positive relationship between edu- 
cational attainment and training. Only about 28 percent of individuals with 
less than a high school diploma required training to obtain their jobs; about 
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50 percent of high school graduates needed training; over 60 percent of per- 
sons with some postsecondary education needed training; and almost 85 percent 
of individuals with 4 or more years of college reported needing qualifying 
training. As seen in table 5-7, the relationship between skill improvement 
training and education is similar. 



TABLE 5-7 

PERCENTAGE DISTRIBUTION OF SOURCES 
OF QUALIFYING TRAINING BY SEX 



Source 




Sex 




Male 


I Female 


Total 


School 


44.3% 


58.6 


50.4% 


Formal Company Training 


20.0 


14.0 


17.5 


Informal OJT 


54.3 


47.0 


51.2 


Armed Forces 


5.9 


.3 


3.5 


Correspondence Course 


1.8 


.8 


1.4 


Friend, Relative, Other 


7.9 


3.9 


6.2 


Ratio Source 


1.344 


1.246 


1 .300 



Respondents 



NOTE; Column percents may add to greater than 100 
because of multiple responses. 

As might be expected, table 5-9 shows considerable skewness toward school 
as a source of qualifying training for individuals with higher levels of educa- 
tional attainment. Over 82 percent of individuals who had completed 4 or more 
years of college and who reported qualifying training reported school as a 
source of that qualifying training. About a third of these individuals re- 
ported informal OJT as a source of qualifying training. Contrast these 2 
statistics with the sources of training for those individuals whose highest 
grade completed was less than 12. Here, only about 12 percent reported re- 
ceiving their qualifying training in a school setting, while over 70 percent 
indicated that their qualifying training came from informal OJT. 

Occupation . As with educational attainment, workers' occupations varied 
greatly with the likelihood of reporting qualifying or skill improvement 
training. Civilian workers were classified into seven major occupational 
groups for this analysis and are displayed along with workers in the Armed 
Forces in table 5-10. Workers in occupations classified as managerial, pro- 
fessional, and technical were most likely to report qualifying or skill im- 
provement training. As table 5-11 shows, this training tended to be school 
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TABLE 5-8 



PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE 
WITH QUALIFYING OR SKILL IMPROVEMENT TRAINING BY EDUCATION 



Training Type 


Education 


Total 


Less than 
High school 


High 
School 


Some Post- 
Secondary 


4 Years of 
College + 


Total Experienced 


22,347 


A A one 
44,2yb 


c U ,0 1 L 


22,246 109,400 


Labor Force 












Qual ifying Training 










53.2% 


Yes 


28.2% 


47.1 


60.8 


83.5 


No 


70.9 


52.0 


38.4 


15.7 


46.0 


Skill Improvement Training 






52.0 


31.0% 


Yes 


13.4% 


26.4 


37.5 


No 


68.5 


60.3 


52.3 


42.8 


56.9 


Not working 


18.1 


13.3 


10.2 


5.3 


12.1 


Qualifying or 












Skill Improvement 










38.3% 


Neither 3 


64.3% 


42.3 


29.2 


12.4 


Qualifying Only 3 


22.2 


31.3 


33.3 


35.6 


30.7 


Skill Improvement Only 7.5 


10.6 


10.1 


4.0 


8.5 


Both 


6.0 


15.8 


27.4 


47.9 


22.5 



NOTE: Counts of data are in thousands (000s). Column percents may not add to 
100 because of missing data. Questions about skill improvement training were 
not administered to respondents who were not currently working. 



a Includes respondents not currently working, so skill improvement training 
questions were not asked. 

TABLE 5-9 

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING BY EDUCATION 





Education 






Less than 


High 


Some Post- 


4 Years of 




Source 


High school 


School 


Secondary 


College + 


Total 


School 


11.8 


32.8 


51.4 


82.8 


50.4% 


Formal Company 


14.6 


20.4 


20.7 


13.0 


17.4 


Training 








32.7 


51.2 


Informal OJT 


71.1 


60.5 


53.1 


Armed Forces 


2.4 


4.2 


5.1 


2.0 


3.5 


Correspondence Course 


.9 


1.5 


1.8 


1.1 


1.4 


Friends, Relatives, 


13.2 


7.2 


5.6 


3.1 


6.2 


Others 












Ratio Sources 


1.140 


1.266 


1.376 


1.348 


1.300 



PesjDondenTs 



NOTE: Column percents may add to greater than 100 because of multiple 
responses. 
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based. Clerical workers, crafts worker , and semiskilled workers had the 
next highest incidences of training, with each of these major occupational 
groups having about 50 percent of their workers reporting qualifying training 
and about 25 percent reporting skill improvement training. The sources of 
qualifying training were quite different for these two occupational groups, 
however. Clerical workers tended to get their training in schools, whereas 
the crafts and semiskilled occupations received training across a broader 
spectrum of sources with relatively more training occurring in formal company 
programs, informal OJT, and from friends, relatives, and others. 

Sales workers had the next highest levels of training and sales as a 
sector was unique among the major occupations because of a relatively large 
proportion of skill improvement training. The ratio of the percentage of 
workers with skill improvement training to the percentage needing qualifying 
training is highest in sales. The percentage of workers with skill improve- 
ment training only is also highest in the sales occupational group. Service 
workers, unskilled laborer and agricultural workers, and Armed Forces per- 
sonnel have relatively the least amount of training. Less than e third of 
these workers reported qualifying training and less than a fourth reported 
skill improvement training. In both categories, informal OJT was the highest 
mentioned source of qualifying training. 

Industry . Substantial variation in the likelihood of training by in- 
dustry of employment can be viewed in table 5-12. The service industries— 
FIRE (finance, insurance, and real estate), other private services, and 
government—had the highest levels of train ,ng among workers (around two- 
thirds had qualifying training). The mining and construction, TCPU (trans- 
portation, communications, and public utilities), and manufacturing sectors 
had the next highest levels (around haT with qualifying training), and the 
trade and agriculture, forestry, and fishery sectors had the lowest levels 
(around one-third with qualifying training). Interestingly, the government 
;ector had the highest level of training (in particular, skill improvement 
training) of all of the industrial sectors. 

In terms of sources of gualifying training, table 5-13 shows that in- 
formal OJT was a source of qualifying training for about two-thirds of re- 
spondents with qualifying training in trade, mining and construction, and 
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TABLE 5-10 



PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH QUALIFYING 
OR SKIL^ IMPPQVEMr I N1NG BY MAJOR OCCUPATIONAL CLASSIFICATION 









Maj 


or Occupatlona! Class 






Managers 




1 






Crafts, 


UnskI I led, 


Armed 




Tral n ! ng Type 


Professional 


Techn lea 1 


J Sales 


C 1 erica 1 


Service 


Semi sk I Med 


Agr. 


Forces 


Total 


Total experienced 2 4,505 


3,217 


1 Z , JOO 


1 7,383 


15,496 


27,764 


8,637 


52 109,422 


Labor force 




















Qua 1 I f y Jng Training 


















Yes 


82. 3 J 


84.1 


41.8 


56.4 


31.6 


49.5 


19.9 


24.0 


53.2$ 


No 


1 7.0 


15.1 


57.3 


42.6 


67.8 


49.5 


79.4 


72.3 


46.0 


Skill Improvement Training 


















Yes 


52. 6% 


49.4 


29.0 


29.6 


20.7 


23.3 


12.0 


(-) 


31. 0% 


No 


41.8 


43.8 


61.7 


61 .7 


66.4 


58.2 


67.3 


(-) 


56.9 


Not working 


5.6 


6.9 


9.3 


8.7 


! 2.9 


18.4 


20.7 


(-) 


12.1 


Qualifying and/or Skill ! mprovement 
















Neither 


1 2.5* 


9.3 


47.5 


32.8 


5 9.1 


41.2 


73.1 


76.0 


38. 3* 


Qual Ifylng only 34.9 


41.3 


23.5 


37.6 


20.2 


35.5 


14 9 


24.0 


30.7 


Skill Improvement 5.2 


6.5 


10.8 


10.8 


9.3 


9.3 


7.0 


{-) 


8.5 


on 1 y 




















Both 


47.4 


42.8 


18.2 


18.8 


1 1.4 


14.1 


5.0 


(-) 


22.5 



NOTE: Counts of data are In thousands (000s). Column percents may no* add to 100 because of missing data. 
Questions about skill Improvment training were no 4 - jmlnlstered to respondents who were not currently working. 

a lnciudes respondents not currently working, so skill Improvement training questions were nol" asked. 



TABLE 5-1 i 

PERCENTAGE DISTRIBUTION OF SCURCES OF QUAL IFY1NG TRMNING BY MAJOR OCCUPATIONAL CLASSIFICATION 





Maj 


or Occupational Class 




Source 


Managers, 
Professional 


Technical 


Sales 


C lerlcal 


Service 


Crafts, 
Semi ski 1 lad 


Unskll lea, 
Agr. 


h ed 
Forces 


Total 


School 


76.8* 


68.1 


32.9 


57.2 


35.1 


19.3 


20.3 


29.8 


50.4? 


Formal Company 
Training 


13.1 


16.8 


26.5 


12.8 


24.5 


22.7 


7.4 


22.7 


17.4 


Informal OJT 


36.3 


37.4 


65.3 


54.3 


5i.5 


66.2 


67.4 


36.2 


51.2 


Armed Forces 


3.1 


6.1 


1.8 


1.5 


3.3 


6.0 


1.7 


83.7 


3.5 


Correspondence 
Course 


1.3 


2.2 


2.3 


1.1 


.5 


1.6 


.7 


22.7 


1.4 


Friend, Relative, 3.5 
Other 


1.9 


6.8 


?.? 


6.1 


S 1.1 


26.2 


0.0 


6.2 


Ratio Sources 1.341 


1 .325 


1.355 


1.291 


K°09 


1.270 


1.237 2.083 


1.300 



NOTE: Counts of data are In thousands (000s) • Column percents may not add to 100 because of missing data. Questions 
about skill Improvement training were not administered to respondents who were not currently working* 
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TABLE 5-'2 



percentage of individuals in the experienced labor force with qualifying or 
Skill improvement training by major industry 









1 ndustry 




Training Type 


Agriculture 
Forestry 
F Jshery 


Mining 
Construction 


Manufacturing 


TCP'J* 


Trade 


FIRE b 


Other 
Service 




To+sl 



Total Experienced 3,636 
Labor Force 

Quel IfyTng Training 



8,058 



22,488 



7,610 22,973 6,737 32,937 



Yes 


31.01 


57.6 


49.2 


53.1 


36.0 


65.3 


64.6 


63.7 


53.2X 


NO 


66.0 


41 .7 


49.9 


45.7 


63.2 


33.7 


34.7 


30.3 


46.0 


Sk ! 1 1 1 improvement 




















Tra I nlng 




















Yes 


16.6* 


20.0 


27.0 


34.7 


21.2 


44,4 


53.8 


54.0 


31.01 


No 


69.6 


56.9 


V.3 


54.3 


66.6 


48.7 


38.0 


37.3 


56.9 


Not working 


13.9 


23.2 


15.7 


11. 0 


12.2 


7.0 


8.2 


8.7 


12.1 


Qua 1 Ify Ing or 




















Sk I 1 1 1 mprovement 




















NeJ ther c 


62. 1% 


36.2 


41 .4 


34.7 


54.3 


24.0 


29.4 


19.0 


38.31 


Quel Ifylng on1y c 


20.7 


43.8 


31.6 


30.7 


24.5 


31.6 


32.7 


27.0 


30.7 


Skill Improvement 


6.3 


6.2 


9.4 


12.2 


9.7 


10.7 


6.0 


12.4 


6.5 


only 


















Both 


10.2 


13. B 


17.6 


22.4 


11.5 


33.6 


31.9 


41 .6 


22.5 



NOTE: Counts of data are In thousands (OCOs). Column percents may not add to 100 because o1 missing dara. 
Questions about skill Jmprovment training were not administered to respondents who were not currently working. 

*TCPU~ Transportation , Communication, and Public Ut ! I It !es 
^F IRE— F J nance, Insurance, Real Estate 

c --lncludes respondents not currently working, so skill ImprovemenT training questions were not asked. 



TABLE 5-13 

PERCENTAGE DISTRIBUTION Of SOURCES OF QUALIFYING TRAINING BY MAJOR INDUSTRY 



I ndustry 



Source 


Agriculture 1 
Forestry f 
Fishery j 


Mining 
Construction 


Manufacturing 


1 

| TCPU a 


Trade 


HRE b 


Other 
Serv Ice 


Government 


Total 


School 


35.41 


27.7 


4! .4 


31.6 


30.4 


52.0 


70.8 


57.5 


50. 4| 


Formal Company 


5.0 


19.4 


18.0 


29.9 


16.5 


25.8 


12.3 


25.9 


1 7.4 


Train! ng 










Informal 0JT 


58.7 


66.2 


61.3 


55.2 


68.8 


54.0 


35.2 


44.1 


51.; 


Armed Forces 


1 .6 


3,5 


4.9 


7.0 


2.4 


1.2 


?.l 


9.9 


3.5 


Correspondence 


.9 




1 .4 


2.1 


1.2 


2.3 


5.0 


2.0 


1.4 


Course 














Friend, Relative, 33.8 


1 \7 


4.4 


5.4 


7.8 


2.8 


4.9 


2.4 


6.; 


Other 










Ratio Sources 1.354 


1.322 


1.314 


1.312 


1.272 


1.380 


1 .264 


1 .417 


1.30. 


He"5p5n-arnTs 















NOTE. 



Column percents may add to greater than 1 CO because of multiple responses. 
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manufacturing. It was mentioned only about 40 percent of the time in the 
other service and government sectors. Training in the latter two sectors was 
mostly characterized by school-based settings. Friends, relatives, or others 
were indicated by about one-third of the individuals that had received 
qualifying training ir, the agriculture, forestry, and fishery sector. 

Region . Table 5-14 displays the data on the likelihood of training by 
Census region. Respondents in the Wist reported considerably more train'ng 
than any of the other three regions. It is diificult to provide a structural 
reason for this fact, so it is likely that the regional variation is ex- 
plained by industry andoccupational differences. The data on sources of 
training given in table 5-15 show that informal OJT and friends, relatives, 
or others are disproportionately more often indicated as sources of training 
in the West relative to the other regions. 

Job tenure and recent job change status . The final characteristics ex- 
amined for their relationships with the likelihood of having qualifying or 
skill improvement training were job tenure and recent job change status-- 
for example, did the individual hold the same job a year ano or not. Table 
5-16 demonstrates that there is a positive association between having taken 
training and length of job tenure, especially for skill improvement training. 
Interestingly, the relationship tails off for the very longest tenure classi- 
fication, 26-plus years. Recent job changers have a much reduced likelihood 
of having had both qualifying and skills improvement training vis-i-vis 
individuals who had not chanqed jobs in the last year, but a greater likeli- 
hood of having qualifying or skill improvement training alone. 

Table 5-15 displays the sources of qualifying training by job tenure and 
job change status. The data generally show a negatively signed relationship 
in the incidence of informal OJT, school-based training, and training from 
friends or relatives and job tenure and a positive association for formal 
company programs, Armed Forces training, and correspondence courses. These 
relationships may suggest recent trends toward school -based training and 
informal OJT and away from formal company training or military training. 

Summary . The examination of aqgregate first-order relationships between 
individuals 1 characteristics and the likelihood of reporting training uncov- 
ered the following results: 
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TABLE 5-14 



PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH 
QUALIFYING OR SKILL IMPROVEMENT TRAINING BY CENSUS REGION 





( 


Census Region 


Total 


Training Type 


Northeast 


North 
Central 


South 


West 


Total Experienced 


22,843 


28,247 36,665 


21,649 109,404 


Labor Force 




Qualifying Training 












Yes 


54.2% 


51.4 


51.0 


58.1 


53.2% 


No 


44.6 


48.0 


48.2 


40.9 


46.0 


Skill Improvement Training 










Yes 


28.3% 


31.2 


30.5 


34.6 


31.0% 


No 


60.0 


55.9 


58.1 


53.1 


56.9 


Not working 


11.7 


12.9 


11.5 


12.3 


12.3 


Qualifying or 












Skill Improvement 












Neither* 1 


38.1% 


40.3 


40.0 


33.0 


38.3% 


Qualifying Only 3 


33.6 


28.5 


29.6 


32.5 


30.7 


Skill Improvement Only 


7.7 


8.3 


9.0 


8.9 


8.5 


Both 


20.6 


22.9 


21.5 


25.7 


22.5 



NOTE: Counts of data are in thousands (000s). Column percents may not 
add to 100 because of missing data. Questions about skill improvement 
training were not administered to respondents who were not currently 
working. 



includes respondents not currently working, so skill improvement 
training guestions were not asked. 



TABLE 5-15 




PERCENTAGE DISTRIBUTION OF SOURCES OF 
QUALIFYING TRAINING BY CENSUS REGION 



Source 



Census Region 



Northeast 



North 
Central 



'outh 



West 



Rat<n 



Total 



School 53.9% 51.5 48.2 49.0 50.4% 

Formal Company Training 15.8 18.8 17.4 17.7 17.4 

Informal OJT 46.8 50.2 52.2 55.2 51.2 

Armed Forces 2.9 3.2 3.6 4.3 3.5 

Correspondence Course .8 1.5 1.6 1.6 1.4 

Friends, Relatives, 4.5 6.0 6.7 7.4 6.2 
Other 

, Source 1.247 1.313 1.297 1.351 1.300 

Respondents 



NOTE: Column percents may add to greater than 100 because of multiple 
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TABLE 5-16 



PERCENTAGE OF INDIVIDUALS IN THE EXPERIENCED LABOR FORCE WITH QUALIFYING OR 
SKILL IMPROVEMENT TRAINING BY JOB TENURE AND BY RECENT JOB CHANGE STATUS 





Job Tenure 




Job Change 






Not 


0-1 


1 -5 


6-1 0 


11-25 


26+ 








Training Type 




Work Ing 


Y^ars 


Years 


Years 


Years 


> ears 


Tofal 


Yes 


No 


Total Experienced 


474 


195 


39,185 


1 5,924 


1 7,650 


4,990 


109,418 


8,456 


78,425 


Labor Force 








Quel 1 f y 1 ng Train Ing 


















Yes 




37.3* 


48.8 


55.0 


58.5 


59.5 


54.6 




51 .1* 


57.6 


No 




62,4 


50.5 


44.2 


40.6 


39.4 


44.1 


40 . J 


48.2 


41.5 


Sk ! 1 1 1 mprovement 




















Training 






















Yes 




0.0* 


22.2 


33.6 


40.6 


44.5 


39.3 


31.0* 


28.8* 


37.5 


No 




o.o* 


76.4 


64.6 


57.6 


53.5 


58.5 


56.9 


69.9 


60.7 


Not working 




100.0 


1.4 


1.7 


1.8 


2.0 


2,2 


12.1 


1.3 


1 .8 


Qua! Ify Ing or 






















Skill 1 mprovement 




















Neither 8 




62.7$ 


43.4 


35.8 


30.8 


29.5 


35.6 


38.3* 


38.2* 


32.8 


Qua 1 1 fy I ng on S y a 


37.3 


34.4 


30.5 


28.7 


26.0 


25.0 


30.7 


33.1 


29.7 


Skill Improvement 


(-) 


7.8 


9.2 


10.7 


1 1.0 


9.3 


8.5 


10.7 


9.6 


on 1 y 






















Both 




(-) 


14.4 


24.4 


29.9 


33.5 


29.6 


22.5 


18.1 


27.9 



NOTE: Counts of data are In thousands (000s). Column percents may not add to 100 because of missing data. 
Questions about skill Improvnent training were not administered to respondents who were not currently 
work 1 ng. 

a includes respondents not currently working, so skill Improvement training questions were not asked. 

TABLE 5-17 

PERCENTAGE DISTRIBUTION OF SOURCES OF QUALIFYING TRAINING 
BY JOB TENURE AND RECENT JOB CHANGE STATUS 





Jod Tenure 




Job Change 


Training Type 


Not 
Work Ing 


0-, 
Years 


1-5 
Yoars 


6-10 
Years 


11 -25 
Years 


26+ 
Years 


Total 


Yes 


No 


School 


29.2* 


48.2 


54.1 


53.7 


51.8 


46.2 


50.4* 


44.5* 


53.2 


Formal Comoany 
Tral nl ng 


1 7.2 


15.1 


1 6.9 


17.8 


19.6 


21.9 


1 7.4 


17.8 


1 7.8 


Informal 0JT 


64.0 


55.1 


50.0 


48.7 


47.5 


49.7 


51.2 


58.9 


49.3 


Armed Forces 


3.4 


3.0 


2.9 


3.2 


4.9 


5.8 


3.5 


3.3 


3.7 


Correspondence 
Course 


.7 


1.0 


1 .3 


1.5 


1.8 


2.7 


1.4 


1.6 


1.5 


Friends, Relatives, 8.6 
Others 


7.4 


5.9 


5.8 


4.9 


6.9 


6.2 


7.4 


5.6 


Ratio Sources 


1.2*9 


1.299 


1 .311 


1 .306 


1.304 


1.333 


1.300 


1.335 


1.312 



NOTE: Column percents may add to greater than 100 because of multiple responses. 
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• Age of worker had a curvilinear relationship with trdininq 
likelihood in which prime age individuals had the highest 
incidence of training. 

• Blacks reported significantly less training than other races. 

• Males and females had similar likelihoods of reporting training, 
although females reported fewer sources of qualifying training 
and reported a much higher use of school -based training. 

• There was significant variation in training likelihood across 
occupations and industries; occupation had more variation than 
industry . 

• The West had more training than other regions of the country. 

• Therr was a positive but not particularly strong ussociation 
between job tenure and training. 

A shortcoming uf sample cross tabulations such as those presented in ta- 
bles 5-2 through 5-12 is that the relationships may not be direct, but rather 
may result from causal fac ors that are not controlled for. For example, 
variable y may be related to training and variable x may be correlated with 
variable y. When x is cross tabulated with training, a spurious relationship 
wil I appear. 

Based on the observation of great occupational variation in the likeli- 
hood of reporting training and because occupat' n seemed to be the central 
causal variable in the BLS analysis, three-way tabulations between occupa- 
tion, individual characteristics, and training were performed. Although con- 
trolling for occupation dampened some of the variation, virtually all of the 
relationships mentioned here still held true for all major occupational 
gr ^jps . Two substantial differences noted were first, the training likeli- 
h jorj variation across major industries virtually disappeared for the higher 
,evel occupations such as professional and managerial and technical workers. 
Second, although the aggregate dat* indicated only minor differences between 
males and femeles, when examining ths data on an occupation-by-occupation 
basis, it was determined that males in ,ales and crafts occupations he^ sub- 
stantially higher likelihoods of qualifying and skill improvement training 
than females in those occupations and vice versa for clerical jobs. 
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Characteristics of Individuals 
Who Participated in School-Based 
or Formal Company Traini ng 

As described in the introductory chapter, the skip pattern of the CPS 
supplement was designed to elicit detail about qualifying and skill improve- 
ment training programs that respondents categorized as school-based or formal 
company programs. (If the training received was from informal OJT, from the 
Armed Forces, from a correspondence course, or from non-work-related source 
such as a friend or relative, no further detail about the training was col- 
lected.) This section examines the characteristics of individuals who re- 
ported this additional detail. 

Tne first relationship examined is the correspondence between screes of 
qualifying and skill improvement training for individuals who had bofh types 
of training. Table 5-18 arrays those data. The entries in the table provide 
the percentage of individuals who reported the source of qualifying training 
listed at the top of the table who reported getting skill improvement train- 
ing from the source listed at the left. For example, 49.8 percent of the 
individuals who had qualifying training in a school setting and who had both 
qualifying and skill improvement training, got their sKill improvement train- 
ing in a school. As the data show, there really is little correspondence be- 
tween the two sources. About 55 percent of those with formal company qualify- 
ing training and some source of skill improvement training got formal company 
skill improvement training. The corresponding statistics for informal OJT 
and other sources were only 46 percent and 25 percent, respectively. Also 
shown in the table are data on the individuals who reported either qualifying 
training or skill improvement training, but not both. Overall, about 57 per- 
cent of the individuals who reported qualifying training did not report skill 
improvement training. By examining the data by source of qualifying train- 
ing, it is seen that about 66 percent of those with informal OJT or "Other" 
as a source of qualifying training did not get skill improvement training. 
Slightly less than half of those with school -based, formal company, or Armed 
Forces qualifying training did not get skill improvement training, whereas 
only about 35 percent of those with qualifying training from a correspondence 
course did not report further training. 
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TABLE 5-13 



SOURCES OF SK'LL IMPROVEMENT TRAINING BY SOURCE OF 
QUALIFYING TRAINING FOR INDIVIDUALS WITH BOTH TYPES 





Source of Qualifying Training 


No Qua! Jfylng Training 


Source of Sk! 1 1 
Improvement Training 


School 


Formal 
Conpany 


Informal 
OJT 


Armed 
Forces 


Correspon- 
dence Course 


Other 


Number 


Percent 


(1 ) School 


49*8* 


30.3 


32.3 


34.7 


31.4 


31 .6 


1,794 


15.7$ 


(2) Formal Compar 


30.7 


56.7 


35.6 


48.0 


44.5 


29.6 


2,603 


24.9 


(3) Informal OJT 


26.3 


31 .6 


46.2 


34.7 


33.6 


44.7 


5,604 


52.6 


(4) Other 


16.1 


12.3 


15.8 


17,2 


33.4 


25. 1 


624 


14.5 


(5) Total Count 15,276 


5,199 


10,940 


1 ,082 


512 


1,092 


N/A 


N/A 


(6) Ratio Sources 


1 .229 


1.289 


1.246 


1.345 


1 .430 


1.310 


N/A 


N/A 


Respondents 


















No Sk II 1 1 improvement 


















Train Ing 


















(7 ) Number 14,015 


4,949 


18,804 


963 


294 


2,51 1 


N/A 


N/A 


(8) Percentage of 
Total 3 


47. at 


48.8 


63.2 


47.1 


36.5 


69.7 


N/A 


N/A 



*Row (7) — (Row (5) + Row (7). 



TABLE 5-19 



TYPES OF SCHOOLS ATTENDED FOR SCHOOL -BASED QUALIFYING AND 
SKILL IMPROVEMENT TRAINING FOR INDIVIDUALS WITH 
BOTH SOURCES OF TRAINING 





School Type for Qualifying Training 


School Type for Ski 1 1 
Improvement Training 


High School 
Vocat lonal 


Private 
Postsecondary 
Vocat lona 1 


Publ Ic 

Postsecondary 
Vocat lona 1 


Junior or 
Community 
Col lege, 
Techn leal 
Institute 


Four-Year 
Col lege 


High School Vocational 


18. It 


^.0 


2.5 


2.6 


.1 


Private. Postsecondary 
Voca, lonal 


10.9 


43 0 


7.1 


6.5 


4.2 


Public, Postsecondary 
Vocations' 


13.8 


5.0 


45.6 


4.1 


2.2 


Junior or Community College, 
Technical 1 nst Itute 


45.3 


3P.0 


33.2 


70.1 


12.4 


Four-Year Col lege 


19.6 


22.7 


27.9 


23.9 


84.3 


Total Count 


68o 


300 


283 


1 ,060 


4,825 
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About 27 percent of those with skill improvement traininq did not need 
qualifying training, out again there was discrepancy across the sources of 
skill improvement traininq. Over half of the respondents who indicated that 
they received skill improvement training through informal OJT did not need 
qualifying traininq. On the other hand, only around ±5 percent of those who 
received skill improvement training in schools or from other sources did not 
need qualifying skills or training. 

A second relationship examined was the correspondence between the types 
of schools reported when a individual had both school -based qualifying and 
skill improvement traininq. These data are displayed in table 5-19. Here 
the correspondence between the school types is reasonably high with the 
exception of having received school-based qualifying training in a high 
school vocational program. In that instance, individuals 1 school-based skill 
improvement training had highest likelihood of being in a community college, 
but there were also substantive flows into alj of the other types of school 
programs. If qualifying training was in a private, postsecondary vocational 
program, then skill improvement traininq was also in a private, postsecondary 
vocational program or a community college or a university. A very similar 
story holds for public, postsecondary vocational program attendees. For 
those respondents who took their qualifying treining in a junior or community 
college, there was a high likelihood that their skill improvement traininq 
came in a similar institution (70.1 percent) or at a 4-year college (23.9 
percent). College-trained individuals tended to return to 4-ytar institu- 
tions for skill improvement train ng, although a sizable number went to 
junior or community colleges. Fiqure 5-4 illustrates the major flows between 
types of school. 

A characteristic of traininq programs that may be associated with partic- 
ipants' characteristics is the sponsorship of the program. This determines 
the level of investment from individuals and may be important in determining 
access. Table 5-20 provides data on the characteristics of individuals who 
reported traininq (either qualifyinq or skill improvement in either a school- 
based setting or a formal company training program) that was sponsored by a 
government program such as CETA. The table also provides data on individuals 
who reported school-based qualifying or skill improvement training that was 
paid for by an employe: . 
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Qualifying 
Training 
School Type 



High School 
Vocational 



Private 
Post secondary 
Vocational 



Public 
Pos tsecondary 
Vocational 



Junior or 
Community College 
Technical Institutes 



Skill 
Improvement 

Training 
School Type 




000 



4 Year 
College 



4,825,000 



4,463,000 



Figure 5-4. School sequences for individuals 
with both school-based qualifying and skill 
improvement training. 



5-27 2 2 3 



TABLE 5-20 



CHARACTERISTICS OF RECIPIENTS OF GOVERNMENT- SPONSORED SCHOOL OF FORMAL 
COMPANY TRAINING AND OF EMPLOYER-PAID SCHOOL TRAINING 





Total with 


Government 


Sponsored 


Total with 


Employ 


er Paid 




Some 






School 






Characteristics 


Training 


Yts 


No 


Training 


Yes 


Total 


67,518 


3.0% 


97.0 


33 ,038 


18.9% 


81.1 


Age 

Under 20 


2,409 


1.8% 


98.2 


673 


8.2% 


91.8 


20-24 


8,400 


2.9 


97.1 


3,961 


13.4 


86.6 


25-34 


21,453 


3.1 


• 96.9 


11,459 


19.3 


80.7 


35-44 


16,017 


3.2 


96.8 


8,169 


21.4 


7 O C 

/o.6 


45-54 


10 ,851 


0 ft 


y / .u 


c HA 


? i ? 


7ft ft 


55-64 


7 no A 
1 ,Uo4 


*3 n 


y / .u 


~k 1 ** R 
j )1 J J 


1 7 ft 
J. / . o 


82 .2 


65+ 


1 ,305 


1 0 

1 .0 


Q Q 9 

y o. L 


£ c; c 




86.0 


Race 














White 


60,318 


2.7% 


97.3 


29,911 


19.3% 


80.7 


Black 


5,475 


6.2 


93.8 


2,301 


17.1 


82,9 


Other 


1,711 


4.1 


95.9 


858 


12.8 


87.2 


Sex 












78.0 


Male 


38,496 


2.9% 


97.1 


16,994 


22.0% 


Female 


29 ,006 


3.2 


96.8 


16,070 


15.7 


84.3 


Education 














Less than high 


1 ,970 


3.0% 


o 7 n 

y / .u 


i nit 
1 ,U ID 


L I . D /fa 


7ft R 


school 












7Q S 

/ 7 . J 


High school 


or A A O 

25,442 


i .0 


n 7 n 
y / .U 


Q ft 1 ft 


9n r 


graduate 












7Q ? 


Some post- 


14 ,525 


*> * 

3.4 


o £ £ 

yo .0 


7 C /I "3 


9n q 


secondary 












82.9 


College Graduate 


1 C\ A T O 

19 ,472 


2.6 


O 7 H 

y / .4 


1 D.UUO 


17 1 


Major Occupation 










18.8% 


81.2 


Management, 


21,444 


3.0% 


97.0 


16,458 


Professional 














Technical 


2,916 


4.6 


95.4 


1,993 


19.1 


80.9 


Sales 


6,494 


1.3 


98.7 


2,118 


21.0 


79.0 


Clerical 


11,678 


2.8 


97.2 


6,326 


14.0 


86.0 


Service 


6,332 


5.3 


94.7 


2,229 


22.9 


77.1 


Crafts, 


16,320 


2.8 


97,2 


3,446 


24.8 


75.2 


semiskilled 














Unskilled 


2,322 


2.0 


98.0 


510 


19.6 


80.4 


Agriculture 












100.0 


Armed Forces 


12 


0.0 


100.0 


4 


0.0 
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TABLE 5 -20 --Continued 





Total With 


Government Sponsored 


Total with 


Employer Paid 




Some 






School 




No 


Char acteristics 


Training 


Yes 


No 


Training 


Yes 



Major Industry 

Aq7 , For. , Fish. 

Mining and Const. 

Manufacturing 

TCPU a 

Trade 

FIRE 0 

Services 

Government 

Census R e gion 
Northeast 
North Central 
South 
Wast 

Job Tenur 
Not working 

0- 1 

1- 5 
6-10 
11-25 
26+ 

Job Change Status 
Same job 
Different job 
Not working 



1,358 

5,139 
13,173 

4,970 
10,489 

5,119 
23,266 

3,999 

14,130 
16,867 
22,009 
14,504 

4,286 
11,422 
25,142 
11,015 
12,44? 

3,211 

52,667 
5,227 
9,612 



1 .8% 

2.7 

2.2 

2.4 

1 .6 

1.6 

3.7 

8.6 

2.9% 
2.9 
3.2 
3.0 

4.6% 

j .u 

2.8 

2.9 

2.9 

2.6 

2.8% 

2.3 

4.2 



98.2 
97.3 
97.8 
97.6 
93.4 
98.4 
96.3 
91.4 

97-1 
97.1 
96.8 
97.0 

95.4 

3-1 n 
/ .0 

97.2 
97.1 
97.1 
97.4 

97.2 
97.7 
95.8 



524 
1 ,568 
5,260 
1,531 
3,030 
2,739 
16,024 
2,406 

7,289 
8,501 
10,270 
7,021 

1,269 

C 1 *» o 

13,114 
5,718 
6,396 
1,458 

27,310 
2,170 
3,519 



NOTE: Totals are reported in thousands (000s). 

a jCpu--Transportation, Communication, and Public Utilities 
D FIRE--Finance, Insurance, and Real Estate 



20.8% 

19.8 

24.7 

23.2 

17.0 

24.: 

14.8 
27.0 

19.2% 
20.6 
18.9 
16.8 

7.6% 
9.5 
18.3 
22.6 
25.5 
24.3 

20.7% 
15.6 
7.8 



79.2 
80.2 
75.3 
76.8 
83.0 
75.8 
85.2 
73.0 

80.8 
79.4 
81.1 
83.2 

92.4 
90. 5 
81.7 
77.4 
74.5 
75.7 

79.3 
84.4 
92.2 
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Most of the school-based or formal company training was not government 
sponsored. In fact, only 3 percent was. Thus, it is difficult to determine 
when there are particular statistical associations between government sponsor- 
ship and individual characteristics. With that caveat in mind, following is 
a list of tentative relationships: 

• Prime age individuals who had received traininq tend to have a 
higher likelihood of government sponsorship than young or older 
workers who reported training. 

• Blacks have a higher likelihood of government sponsorship. 

• The major occupations with workers who reported taking govern- 
ment-sponsored training are technical and service occupations. 

• The major industrial sectors with workers who reported takinq 
government-sponsored training are services and the government 
sectors. 

• Workers not currently holding a job have a higher incidence of 
government-sponsored qualifying training than their employed 

counterparts. 

Overall employers paid for about 19 percent of school-based train ng. 
Employer's tended to pay for school-based training for the following types of 
workers: 

• Prime age 

• White 

• Males 

• Less well educated 

• Service or crafts occupations 

• Manufacturing, TCPU, and FIRE sectors 

• More tenured 

• Workers who had not recently changed jobs. 

The final training characteristic examined was whether the respondent 
had completed the training or not. Table 5-21 provides the overall com- 
pletion rates of school-based and formal company qualifying and skill im- 
provement traininq for various population groups. With the exception of 
school-based skill improvement training, the completion rates for the 
populat on of individuals who had undergone the traininq were generally 
around 90-95 percent. Only about three-fourths of the individuals who had 
engaqed in school-based skill improvement traininq had completed. Presumably 
a number of the CPS respondents were still currently engaged in this type of 
training. 
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TABLE 5-21 

CHARACTERISTICS OF SCH00L-8ASED AND FORMAL CO HP ANY TRAINING PROGRAM COMPLETERS 





Qual 


f * in 9 . . 


Skill Improvement 




School -Based 


Formal Company 


School -Based 


Formal Com; 


^any 




Numoer with 


Percent 


Nunoer wiui 


Percent 


Number with 


Pr rcent 


Number with 


Percent 


Characteristics 


Tra i n i ng 


tomp lete 


Tra ining 


Lompiete 


I raining 


Complete 


Training 


Complete 


Total 


27,950 


92.61 


9,553 


95.21 


10,507 


77.41 


9,921 


93.81 


Are 

Aye 


















Under 20 


521 


79.71 


161 


90.71 


197 


35.01 


105 


82. 91 


20-24 


3,318 


86.8 


948 


91.8 


948 


53.6 


913 


87.0 


25-34 


9,837 


92.8 


3,139 


93.4 


3,425 


71.1 


3,360 


92.4 


35-44 


6,926 


93.6 


2 ,605 


96.3 


2,842 


82.7 


2,724 


94.8 


45-54 


m o no 

4,<:uy 


94.6 


1 ,620 


07 o 

y/.y 


1,896 


86.9 


1 ,754 


96.5 




Z,bJi> 


95.2 


950 


97 .3 


1 ,063 


92.9 


95.9 


07 ~i 

y/ . 1 


DO* 






i on 


1UU.U 


137 


96.4 


112 


no *. 

98.^ 


Race 


















UFTte 


co ,JUb 


92.6% 


0,551 


or o* 

95.21 


9,615 


77 .71 


9,056 


93.71 


Black 


1,877 


91 .7 


786 


nr « 

yt> .u 


692 


72. 3 


626 


93.5 




755 


93.6 


210 


95.7 


194 


TO ft 

79 .9 


232 


Of 1 

yb.i 


Sex 


















Hale 


14,097 


92.41 


6,299 


94.81 


5,625 


78.31 


6,133 


94.41 


Female 


13,840 


92.8 


3,251 


96.0 


4,881 


76.4 


3.784 


92.7 


Education 


















Less than hiqh school 


678 


83.91 


889 


96.71 


380 


75.01 


CO 1 


0 1 Q«/ 

yj.oi 


High school graduate 


6,474 


94.3 


3,991 


95.1 


2,410 


79.3 


3,524 


93.5 


Scte postser,ondary 


6,113 


82.7 


2,424 


94.8 


2,527 


68.9 


2,432 


93.3 


Col'ege graduate 


14,681 


96.4 


2,248 


95.2 


5,191 


80.8 


3,372 


94.2 


Major Occupation 


















Hanagment, professional 14,768 


QA "if 

y** . J7 


9 AAfi 
L ,110 


OK M 

yt>.t>i 


D,/ Jl 


Oft £* 


"1 CM ft 
J,t>4U 


oa a 

y4 .o 


Techn ical 


1,752 


Lift C 


Icq 


07 A 

y / .4 


542 


65 .1 


CO A 




Sales 


1,626 


O's a 

yi .4 




yo.j 


IOC 


79 .3 


i no 
1 


O A 

y4 . * 


Clerical 


5,330 


on. a 
yu.4 


1 1 7 >1 

1 ,1/4 


or A 

yt> .4 


1 A TO 

l ,4 jy 


l\ .1 


1 AQC 


00 7 

y^ . / 


Service 


1,623 


92.4 


1,100 


97.4 


779 


76.5 


0 7ft 


0>l 0 

y4 .y 


Crafts, semiskilled 


2,504 


90.2 


2,974 


93.2 


1,089 


74^4 


2,044 


92. ) 


Unskilled, agriculture 343 


88.9 


122 


96.7 


202 


76.7 


121 


91.7 


Armed Forces 


2 


100.0 


3 


100.0 


(-) 


(-) 


(-) 


(-) 


Major Industry 


















Ag. , For., Fish. 


388 


92.81 


50 


100.01 


197 


84.31 


"?n 

79 


97 .al 


Mining and constr. 


1.2L3 


91 !9 


870 


89.7 


465 


75^5 


380 


87 .1 


Manufacturi lg 


4,345 


90.2 


1,899 


95.0 


1,500 


74.3 


1,863 


94.0 


TCPU* 


1,208 


90.2 


1 ,121 


96.4 


439 


79.0 


1,232 


96.0 


Trade 


2,393 


90.1 


1 Oft! 

1 ,<?97 


96.3 


802 


70.4 


1 ,462 


Oil 0 

y4 .o 


FIRE& 


2,187 


92.2 


1 ,069 


97.2 


872 


81 .8 


1 IOC 

1,185 


o*i i 

92.2 


Services 


14,335 




£ ,7 J J 


QA ft 
7«* .0 


*s 11 ? 


77 A 


2,618 


92 .9 


Government 


1,867 


92.4 


806 


96.9 


920 


81.6 






Census Reqion 


















Northeast 


6,259 


93.71 


1 ,813 


94.81 


2,069 


74.21 


1 7C 7 

1,757 




North Central 


7,116 


92.6 


2 *579 


95.7 


2,926 


78.4 


2,425 


94.4 


South 


8,600 


92.0 


3,052 


95.0 


3,103 


77.9 


3*401 


93.3 


West 


5,971 


92.3 


2,109 


95.2 


2^410 


78.3 


2,339 


94.0 


Job Tenure 


















Not working 


1,153 


87.91 


/09 


95.31 


57 


61.41 


56 


89.31 


0-1 


4,558 


89.1 


1,419 


9*.4 


944 


55.6 


1,035 


82.9 


1-5 


11,124 


92.9 


3,397 


93.6 


3,963 


70.3 


3,717 


92.9 


6-10 


4,762 


94.1 


1.538 


96.9 


2,126 


81.0 


1,964 


95.8 


11-25 


5,156 


94.4 


1,925 


97.5 


2,873 


88.9 


2,505 


96.9 


26* 


1,196 


93.8 


565 


97.0 


545 


93.0 


643 


98.3 


Job Change Status 


















Same Job 


22,876 


93.61 


7,532 


95.71 


9,498 


79.71 


8,819 


$5.11 


Different Job 


1,859 


89.2 


723 


93.8 


502 


56.4 


612 


83.3 


Not Working 


3,205 


87.3 


1,294 


93.0 


502 


54.8 


484 


82.6 



N07£: Tote Is are reported 1n thousands (000s). 
a 

TCPU-- Transportation, Comwnication, Public Utllitier 
b FIR£- -Finance, Insurance, and Real Estate 
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Across the population, completion rates seem to increase with aqe an tenure 
of the workers as would be expected. There is no systematic relationship 
between race, sex, industry, occupaticn, or census region and completion 
rates. For educational attainment, there is a not unexpected relationship 
between completion rates of school-based qualifying and skill improvement 
training and highest grade completed. Individuals with less than a high 
school diploma and those with some postsecondary education ha/e lower com- 
pletion rates than individuals who are high school graduates or college 
graduates. Obviously those without the high school or college credential did 
out complete their vocational training. The next section of the document 
extends the analyses that have been presented through multivariate analytic 
techniques. 

5.3. Multivariate Analyses of the Determinants of 
Qualifying and Skill Improvement Training 

Based on insights from tabular and cross-tabular examination of the CPS 
data on training, the next two sections focus on multivariate models. Three 
basic phenomena will be described: (1) determinants cf which individuals hold 
jobs for which specific skills or training were prerequisites, (2) determi- 
nants of which individuals obtained skills or training while holding their 
current jobs, and (3) what effect these types of skills and training have on 
individual earnings. Detail about sources and types or training will also be 
examined, especially regarding their effects on earnings. 

Simple models of the processes underlying training and earnings charac- 
teristics will be presented in order to provide a basis for the subsequent 
statistical analysis. In these models, certain concepts, such as human capi- 
tal, match value, and screening will be used. 

Human capital , simply defined, measures the productivity of the indi- 
vidual worker. It is commonly broken down into three categories: general, 
occupation-specific, and firm-specific. The total productivity of an indi- 
vidual in a given firm and occupation would be the sum of these three types 
of human capital. Each type may have three possible sources: -.mate ability, 
explicit training or schooling, and learning-by-doing. For instance, general 
human capital acquired by training may be the knowledge gained from a college 
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English course that improves writing skills. However, good writing skills 
miqht be acquired less explicitly throuqh extensive reading and habitual 
letter writing, which would be categorized as learning-by-doinq. Examples of 
occupation-specific and firm-specific skills can be given similarly. Our 
prior notion is that occupation-specific skills are gained mostly from innate 
ability and explicit training, whereas firm-specific skills are obtained 
through learning-by-doing and very little through innate ability. Innate 
ability can enhance one's efficiency in acquiring human capital via the other 
sources. 

Although human capital can refer to a variety of things, it is important 
to keep in mind that those skills considered to be prerequisites for certain 
jobs in the survey questions used here are primarily occupation-specific 
skills acquired through expli training. More general skills and a certain 
amount of experience may be taken for granted. Similarly, acquisitions of 
skills while at the current job may not include some firm-specific skills or 
Liiube acquired by learning-Dy-aoing. 

Correctly explaining and modeling lifetime investment in and subsequent 
returns to human capital is made complex when different types of human capital 
and modes of investment are considered. The principal models in the litera- 
ture (Ben-Porath 1967, Weiss 1972, Heckman 1976) use only one type of human 
capital and investment mode to calculate optimal age-investment profiles and 
subsequent age-earnings profiles. Less complete but still revealing models of 
investment and earnings have incorporated both qeneral and firm-specific human 
capital but do not explicitly differentiate investment mode (Lazear 1979, 
Hashimoto 1981, Bartel and Borjas 1977). Similarly, some work has been done 
involving occupation-specific investment (Shaw 1984) or different modes of 
investment (Ormiston 1979). However, a model incorporating the full range 
of human capital types and investment modes has not been developed in the 
literature. 

The process of human capital acquisition and earnings is further compli- 
cated by varying theories about how labor markets work. The simplest theory 
is that workers are paid according to their value of marginal product at each 
point in time. A more general outlook that considers employee tenure, em- 
ployee firm contracts, and a need for smoothing of income flows would more 
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likely call for the equality of discounted expected earnings and discounted 
expected productivity as the result of an efficient labor market. 

A training period in which firm-specific capital is acquired and some 
expectation that the employee will remain with the firm could lead to a wage 
profile that is flatter than the productivity profile. Uncertainty about an 
employee's actual or potential productivity with the firm could lead employers 
to screen applicants on the basis of past credentials or on-the-job training 
(Arrow 1972, Stiqlitz 1975, Spence 1973). It may also lead the employer to 
provide incentives for potential employees to self-select in a desirable 
manner (Salop and Salop 1976, Guasch and Weiss 1981). Employee and employer 
may be equally uninformed about the potential value of a "job match", result- 
ing in an efficient cooperative solution (Jovanovic 1979). Institutional and 
other considerations may lead employers to pay on the basis of seniority rath- 
er than productivity (Medoff and Abraham 1981). Each of these theories pre- 
sent somewhat different, and often conflicting, views of the relationship of 
earnings and productivity profiles. Althouqh some empirical testing or tnes> 
theories has been done, no cloar conclusion has been reached. In the course 
of the statistical analysis reported here, the implications of certain results 
for human capital and labor market theories will be explored. In general, 
though, the clarity of the interpretation of some statistical results is 
limited by the absence of a comprehensive model and the lack of more extensive 
lonqi tudi nal data. 

Trainin g as a Job Prerequisite 
"(Qualifying Training) 

The first problem is to reduce this question to rnanaqeable proportions: 
What determines which individuals will hold jobs that have some skill or train- 
inq prerequisite? While skill acquisition and subsequent employment and earn- 
ings are almost certainly simultaneously determined, the first simplification 
is to take existinq human capital pri:^ to hirinq as exogenous. Let Si be 
the skill level of individual i before joininq the firm (Si could either 
be a scalar or a vector of skills). Let S^be the skill prerequisite of 
occupation j at firm k. Let S* be the skill level above which one is consid- 
ered "skilled." If we assume strict adherence to prerequisites in the hir- 
ing process, a "preskilled" person is hired into a skilled job only when 
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Si^S^jk *S*. The other condition for observing this is that the person 
actually applied for the job and was hired. 

The CPS sample is comprised of people who have been (Batched with jobs. 
Hence they have been hired and presumably Si^S^. Formally it would be said 
that (uncorrectable) sample selection conditions were applied. The only ques- 
tion then is whether S^2S*. If P is a binary variable for beinq preskilled, 
then under these conditions 

(1) P = f(SJ kf S*J 

and we should be able to estimate this relationship without use of individual 
characteristics. Tfrs will be done using job type varia les as proxies for 
skill requirements. 

Taking the opposite tack, we could assume that all preskilled people get 
skilled jobs, so that P = g($i, S*). Although it is less realistic, it will 
be interesting to compare this specification to the previous one. 

A less restrictive assumption is that the skill requirements for any giv- 
en job are not exact and that an underskilled person may be hired for the job 
if other conditions are favorable. More formally, the probability of being 
hired is h^-S^, M-j ) where M-j represents other job match conditions, 
such as hiring and application costs, informal information about each other, 
and so forth. M -j will be said to be more positive when conditions are more 
favorable, and hence we assume hj > 0, h2 > 0. While the condition for beinq 
a preskilled worker is still Si I Sj|< I S*, the variable M-j represents 
potentially important interaction and selection effects, so we specify 

(2) P = f*(S if S^, S\ M ijk ). 

Implementing these specifications empirically involves several adjust- 
ments. Although it may be possible to construct continuous variables that 
represent S^, the most direct way is to use a set of industry and occupa- 
tion dummy variables. No information about the firm is available on the CPS, 
aside from whether t h e job is government, private, or self-employment. S-j 
is represented by a set of variables including demographic characteristics, 
education, and experience. S* is presumably a constant. M i can be repre- 
sented by prior experience in the firm, minority, and veteran-status variables 
for affirmative-action effects and cohort variables for changing skill re- 
quirements over time. Some variables could easily represent both Si and 
Mij|<, an d these effects will be discussed. 
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First, a linear probability model for qualifying training was estimated 
based solely on job characteristics ( S^k ) * which were proxied by 44 occupa- 
tional dummies, 50 industry dummies, government and self-employed dummies, 
part-time status, and years of experience in the fii.Ti prior to taking the 
current job. Coefficient estimates for the occupational and industry dummies 
are shown in the "qualifying training" columns of tables 5-22 and 5-23, re- 
spectively. For comparison, the intercept probability of having qualifying 
training for a full-time worker in a private firm with no prior firm experi- 
ence is 0.4796, using a sample of all employed workers in the CPS sample. 

The estiinates show that occupational categories have wider dispersion in 
the*** pfrtcts on training probabilities than do industry categories, and hence 
they are stronger determinants of training. Within occupations, the catego- 
ries most likely to have had qualifying traininq are professional specialists 
followed by technician categories, executives and managers, upper-level admin- 
istrative and sales people, and craftsworkers. Lowest are service workers and 
laborers. Among industry categories, highest are some public administration 
groups and aircraft and petroleum manufacturers. Lowest are private house- 
hold, non-specined metal, furniture, and leather manufacturing workers. It 
is notable that self-employment has a smal! neqative effect (-.0^2) and the 
government effect is essentially 0 (0.0008). The adjusted R-squared in this 
regression was 0.2528. For a similar regression using only 13 occupation cate- 
gories and 22 industry categories, this statistic was 0.2200 revealing that 
the broader job classifications are not that much more heterogeneous. 

Table 5-24 presents results from three linear probability regressions on 
qualifying traininq: one on individual characteristics alone; one that in- 
cludes individual, occupation, and industry characteristics; and a third that 
includes all of these as well as some added interaction terms. Experience 
variables may represent individual-firm interactions as wall as individual 
characteristics. 

Examining the first regression reveals some basic features of individuals 
whose jobs require qualifying training. Non-head-of-household females are 
most likely to have had qualifying training, followed by female heads, male 
heads, and last, non-head-of-household males. Whites are most likely to have 
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TABLE 5-22 



TRAINING REGRESSION COEFFICIENTS FOR OCCUPATIONAL ^ ARIA8LES 









Skill 


Skill 






Qualifying 


Improvement 


Improvement 


Qualifying 


Training 


Trainlnq 


Training 


Train ing 




Regression 


Regression 


Coefficient 


Rank 


Occupational Category 


Coefficient 


Coefficient 


Rank 


1. 


Health diagnosing professionals 


.S0?G 


. D U 0 J 


\ 


2. 


Teachers, college 1 university 


A 001 


. L 0 Z)C 


i r 
i j 


3. 


Health assessment A treatment 


.4982 


.4191 


3 


4. 


Natural scientists 


.4960 




L 

r 


5. 


Teachers, excluding college 






2 




A university 






7 
f 


6. 


Engineers 


.4425 




7. 


Health technologists 
A technicians 


.435 


.2880 


1 1 
1 j 


8. 


Mathematical A computer 


.4301 


.41 64 






scientists 






i n 
1 u 


9 


Lawyers A judges 


.4248 


i n q n 


10. 


Other professional speciality 


.3984 


.2938 


11 


11. 


Other technicians 


.3723 


.3284 


Q 


12. 


Engineer A science technicians 


.3219 


.2640 


1 O 


13. 


Management related workers 


.3096 


.2916 


12 


14. 


Computer equipment operators 


.3050 


.2306 


LL 


15. 


Sales representatives, finance, 


.2804 




c 

J 




A business writers 






If. 
JO 


16. 


Secretaries, stenog. , A typists 


.2720 


.0557 


17. 


Other executives, administra- 


.2501 


.2426 


Oft 

20 




tion, * managers 






19 


18. 


Mechanics A repairers 


.2412 


.2528 


19. 


Officials A administration, 


.2279 


.3104 


Q 




public administration 






28 


20. 


Construction trades workers 


.2098 


.1 306 


21. 


Sales workers 


.2044 


2814 


14 


22. 


Other precision products. 


.18C? 


. i 7 0I 


0 K. 
CI 




crafts A repair workers 






01 


23. 


Health service personnel 


.1693 


.1988 


24. 


Financial records processors 


.1584 


.0848 


32 


25. 


Sales representatives, comod- 
1t1es, excl. retail workers 


.1573 


.2626 


1 / 


26. 


Supervisors (admin, support) 


.1557 


.2536 


18 


27. 


Supervisors A proprietors 


.1062 


.1805 


L 1 


28. 


Personal service workers 


.0843 


.1 585 


0£ 


29. 


Protective service workers 


.0498 


.2332 


21 


30. 


Other administration, 
Including clerical people 


.0331 


.1181 


0 Q 






excluded 


42 


31. 


Forestry A fishing workers 


excluded 


32 


Fabricators, assemblers, 


-.0032 


.0758 


ii 
jj 


Inspectors, A samplers 






27 


33. 


Farm operators A managers 


-.0225 


.1 495 


34. 


Other transportation A 
material moving workers 


-.0261 


.0587 


1U 








34 


35. 


Machine operators A tendors, 


-.0388 


.0616 




executive precision workers 






43 


36. 


Motor vehicle operators 


-.0750 


-.0073 


37 


Sales workers, retail 


-.0853 


.0975 


30 




A personal 






38 


38. 


Farm workers A related 


-.1168 


.0294 


39. 


Food service workers 


-.1242 


.0156 


40 


40. 


Private household service 
workers 


-.1380 


.0893 


31 


41. 


Other handlers, equip, clean- 
ers, helpers, A laborers 


-.2046 


.0057 


fil 


42. 


Mall A message distributors 


-.2278 


.0335 


37 


43. 


Freight, stock, A material 


-.2419 


-.0159 


44 




handlers 






39 


44. 


Construction laborers 


-.2500 


.0189 


45. 


Cleaning A building service 


-.2997 


-.0782 


45 



workers 



UNIVERSE: All employed persons 1n the January 1983 Supplemental CPS p - 62 ,909 ) . 

NOTE: Most coefficient standard errors are 1n the range 0.01-04, hence 1f the 
^efficients are Independent, a difference of approximately 0.07 Implies a 
significant difference between the 2 categories. 
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TABLE 5-23 

TRAlNlNb REGRESSION COEFFICIENTS FOR INDUSTRY VARIABLES 



Qualifying 

Training 

Rank 



Industrial Categor; 



Qualifying 
Training 
Regression 
Coefficient 



- son 

lmprovei*ent 
Training 
Regression 
Coefficient 



Improvement 
Training 
Coefficient 
Rank 



1. 
2. 

3. 
4. 

5. 
6. 
7. 
8. 

9. 

10. 
11. 
12. 

1 



15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

28. 

29. 
30. 
31. 

32. 
33. 
34. 
35. 
36. 
37. 
38- 
39. 
40. 

41. 
42. 



44. 

45. 

46. 
47. 
48. 
49. 

50. 



Justice, public order ft safety 
National security ft internal 
affairs 

Aircraft ft parts manufacturing 
Administration of human 

resource programs 
Other professional service 
Petroleum ft coal products 
Hospitals 

Personal services, excluding 

private HH 
Other transportation I 

equipment manufacturing 
Banking ft other finance 
Forestry ft fisheries 
Machinery, except 

electrical, manufacturing 
Insurance ft real estate 
health services, excluding 

hospitals 
Transportation 
Repair services 
Educational services 
Other public administration 
Construction 

Utilities ft sanitary services 
Mining 

Agricultural *erv1ces 

Business services 

Communications 

Chemical ft allied products 

Professional ft photo equipment 

Printing, publishing ft 

allied Industry 
Stone, clay, glass ft 
concrete products 
Fabricated metals manufacturing 
Primary metals manufacturing 

Electrical machinery, equlp- 
mrX ft supplies 

Textile mill products 

Tabacco manufacturing 

Wholesale trade 

Entertainment ft recreation 

Paper ft allied products 

Social services 

Retail trade 

Motor vehicles ft equipment 
Apparel I other finished 

textile products 
Other agrUMltural 
Toys, amusement, ft sporting 

goods 

M 1 sc. ft n.e.c. manufacturing 

Industries 
Lumber ft wood products, 

excluding furniture 
Rubber ft misc. plastics 

manufacturing 
Food ft kindred products 
Furniture ft fixtures 
Leather ft leather products 
Private household services 
Not spet 1f1ed metal manf. 



.0773 
.0^90 

.0468 
.0439 

.0393 
.0323 
.0278 
.0256 

.0247 

0186 
.0165 
.0154 

.0138 
.0074 

.0068 

.0024 

.0021 
excluded 
-.0006 
-.0061 
-.0071 
-.0092 
-.0094 
-.0183 
-.0221 
-.0231 
-.0234 

-.0280 

-.0319 
-.0472 
-.0658 

-.0780 
-.0782 
-.0817 
-.0871 
-.087'i 
-.0901 
-.092S 

ioc; 

. .1067 

-.1263 
-.1290 

-.1328 

-.1600 

-.1614 

-.1690 
-.1692 
-.1832 
-.1899 
-.4408 



.0682 
.0548 

.0168 
-.0016 

-.0162 

.0088 

.0181 
-.0754 

.0394 

.0469 
.0580 
-.0234 

.0320 
-.0001 

-.0568 
-.1364 
-.0167 
excluded 
-.1187 
.0486 
-.0708 
-.067 3 
-.0902 
.0837 
.0331 
-.0387 
-.1232 

-.0760 

-.0892 
-.0993 
-.0609 

-.0724 
-.1767 
-.0967 
-.1680 
-.0302 
-.0378 
-.0938 
-.1035 
-.1843 

-.1214 
-.0876 

-.1527 

-.1632 

-.1140 

-.1274 
-.2034 
-.1574 
-.2346 
-.3108 



I 
4 

11 
15 

16 
12 
10 
27 



6 

3 

18 

9 
14 

22 
41 

17 
13 
37 
5 

25 
24 
31 

1 

8 

21 
39 

28 

30 
34 

23 

26 
46 

33 
4a 
19 
20 
32 
35 
47 

38 
29 

42 

44 

36 

40 
48 
43 
49 

50 



UNIVERSE: All employed persons 1n the January 1983 Supplement CPS (n - 62.909). 

NOTE : Most coefficient standard errcrs are In the range 0.01-04 " "! 

efficients are Independent, a difference of approximately C.07 Implies a significant 
difference between the 2 categories. 
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TABLE 5-24 



LINEAR PROBABILITY REGRESSION ESTIMATES OF PRIOR TRAINING 
(t-statistics in parentheses)* 



Variable 


Model 1 


Model 2 


Model 3 


i 1 1 ic i le \) L 


.192 


(5.57t 


.224 


(6.25) 


.198 


(5.25) 


Male 


-.078 


(-10.7) 


-.045 


(-6.06) 


-.045 


(-5.99) 


White 


.060 


(10.2) 


.050 


(8.91) 


.051 


(8.94) 


H -panic 


-.018 


(-1.96) 


-.015 


(-1.78) 


-.015 


(-1.69) 


Ha 'led 


.022 


(3.01) 


.006 


(0.89) 


,006 


(0.90) 


Never married 


- .U4/ 


/ C ft ft \ 

(-0.00) 


ft oo 

- .029 


(-3.85) 


- .029 


(-3.85) 


Household head 


.014 


(11.1) 


.043 


(5.74) 


.042 


(5.61) 


Veteran 


0.9 A 


f A A "> \ 

(4. 42) 


ftl T 
.Ul / 


(3.19) 


.017 


(3.27) 


inside SMSA 


.033 


(8.87) 


.020 


(5.60) 


.020 


(5.60) 


Female household 


-.038 


(-3.37) 


- .025 


(-2.30) 


-.024 


(-2.23) 


head 










JLriuu i i ny 














Vf t nf nr arlP cr **nnl 
lid* wi yr auc h uu 1 


-.009 


(-1.54) 


-.011 


(-2.01) 


-.008 


(-1.54) 


Trs. ot niyn scnooi 


.033 


(6.37) 


.029 


(5.55) 


-.021 


(6.18) 


Yrs. of colleqe 


.089 


ni ?i 


- # 057 




. U 0 0 


[ <:u.:>j 


Yrs. of master's 


.109 


(15.2) 


.065 


(9.29) 


.066 


(9.38) 


work 










YrC rtf nfict- 

I r* • u i pus t~ 


-.004 


(-0.40) 


-.038 


(-3.55) 


-.035 


(-3.31) 


nifl ,er s wont 










rnmnlotoH flr^Hp 
\f\j\w\j i cicu yr ouc 


.010 


(0.45) 


.011 


(0.50) 


.010 


(0.46) 


s c hool 










Completed hiQh 


-.005 


(-0.36) 


-.028 


(-2.31) 


-.029 


(-2.37) 


school 








Completed colleae 


-.080 


(-/.03) 


-.059 


(-.059) 


-.059 


(-5.46) 


F xoer ience 














Oc cu n a 1 1 ona 1 ovnpr 

VViViU^Qk 1 Wild I CA^C • 


.0232 


(31.4) 


.0180 


(24.9) 


.0247 


.16.21 


previous firms 












-.00057 


(-21.2) 


-.00044 


(-17.2) 


-.00047 


(-17 81 


nrpvintic firmQ 

\Jf C Y 1 UU J III 1113 










Firm ownor Sar.ro 


.0137 


(12.0) 


.0122 


(8 761 


.0103 


(3.68) 


Cf IUU) ULLU |JQ • 










r i rrn experience _ 


-.00040 


(-8.26) 


-.00036 


(-6.951 


-.00035 


(-6 731 


nrowiniic nrrnni 
\JT CV IUU) U L LU \JQ • 










Occupational exper. , 


.0064 


(11.11 


.0007 


(1 261 


.0007 


f 0.58) 


nrocpnt f i rm 
ur ociii i i r in 








uccupoLionfli exper. a 


-.00018 


(-10.6) 


-.00004 


(-2.08) 


-.00003 


(-1.99) 


nrPSP it firm 

\J\ C JCilt 1 ft III 












utricr previous 


-.0007 


(-1.51) 


-.0012 


(-2.43) 


-.0013 


(-2.63) 


f i npr i £nc £ 








Other nreviou^ 


-.00007 


(-5.57) 


-.00004 


(-3.39) 


-.00004 


(-2.97) 


exDer ience 










Oth?r nrPvinuQ 

u mci ^/i ci IUU) 






-.00008 


(-0.25) 


-.00010 


(-0.29) 


exoer. female 
Switched occupation 














-.028 


(-4.77) 


-.028 


(-4.71) 


within firm 










Occup. and in- 


(absent) 


(present) 


(presant) 


dustry variables 














Government sector 






-.010 


(-1.39) 


-.010 


(-1.39) 


Self-employed 






.015 


(2.32) 


.015 


(2.35) 


Part-time 






-.060 


(-12.8) 


-.060 


(-12.8) 


Educ. x occp. exp. 










.00046 


(-4.97) 


Educ. x firm exp. 










.00013 


(0.761 


Educ. x firm 










.00000 


(0.03) 


occp. exp. 












R 2 




.1884 




.2667 




.2670 



UNIVERSE: All employed persons in the January 1983 Supplemental CPS (n » 62,909). 



•Significance levels: If It! > 1.645, the coefficient is significant at the .10 level. 

l f !tl > 1.96. the coefficient is significant at the .05 level. 
If |tl > 2.576, the coefficient is significant at the .01 level. 
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had qualifying training, followed by blacks and then Hispanics. Similarly, 
those married, spouse present, are most likely to have qualifying training, 
followed by those separated, divorced, or widowed, and lastly, those never 
married. Veterans and those living inside SMSAs are more likely to have had 
prior training. These effects are still present when job characteristic vari- 
ables are added, and some of them may reflect sample selection effects. For 
example, males are traditionally more likely to work, training or no training, 
and hence be in the sample, whereas females, especially non-heads-of-household 
females, have higher reservation wages and are less likely to work unless they 
have specific skills that increase their*market wage. 

The years of schooling variables represent years in different levels of 
schooling, with the ranges being 0-8 years for grade school, 0-4 years for 
high school and college, and 0-2 for master's work and postmaster's work, in 
addition, we have included thrae dummy ve-iables for completing—having the 
maximum number of years— grade school, high school, and college in order to 
allow for a "completion" effect. The estimated coefficients reveal that years 
in hiqh school, college, and master's work are progressively stronqer determin- 
ants of prior training except that completing college has a significantly nega- 
tive effect. Hence, having some college education makes it much more likely 
that one will take a job requiring prior training, but following through to a 
bachelor's degree does not add to this probability. This r* ^ably reflects 
the occupational skills acquired i many 2-year programs an J the more general, 
less occupation-specific skills acquired in a 4-year program. Continuing into 
a master's programs implies that knowledge acquired at that level is very 
likely to be used at a job. However, additional graduate education at the 
Ph.D. or professional degree level does not aJd to this probability, possibly 
because after 2 years of q\ \duate work the probability is already /ery hiqh. 

^our prior work expe. ience variables are used in the equatiors. The oc- 
cupational experience at previous firms variable measures years working in the 
present occupation but not at the present firm. Similarly, tne firm experi- 
ence in previous occupations variable measures years at the present firm but 
not in the present occupation. Only one of th*se two variables can be nonzero 
as measured here— they are derived from measures of (1) years in the present 
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occupation and (2) years at the present firm, both of which are presumed to 
be contiquous. Hence, if total occupational experience is greater than total 
Mrm experience, only the occupational experience at previous firms variable 
is positive, and vice versa. The occupational experience at the present firm 
measures the ..linimum of the occupational and firm experience variables. The 
other previous experience variable measures the number of years between leav- 
ing school and starting in either the present firm or the present occupation, 
whichever occurred earlier. This is presumably a measure of the least rele- 
vant experience and may Include years not working. Together, the four experi- 
ence variables should sum the number of years between leaving school and the 
present. 

The estimated coefficients show that each of the three relevant experi- 
ence variables have a significantly positive but declining effect on the 
probability of having had gualifying training. The previous occupational 
experience variable is strongest, showing that previous occupational skills 
are the most likely to be carried over into the current job, or that occupa- 
tional skills are most likely to be considered "training." The previous firm 
experience variable has a somewhat smaller but still very significant coef- 
ficient, showing that either or both firm-specific skills and related occupa- 
tional skills carry over into the present job, but not as strongly as direct 
occupational experience. The experience in the present job should have no 
causal effect on the skills reguired to obtain that job; hence, it is purely a 
selection effect—those with more skills are likely to have longer tenure. 

This effect, while guite significant, is much smaller than the other two 
experience effects. Years of nonrelevant experience have a significantly nega- 
tive effect (in the guadratic term), indicating that skills in nonrelated jobs 
do not carry over very well, and that skills acguired school depreciate 
over time. A comparison of the school and experience variables shows that a 
year in school in any level between high school and master's work has a great- 
er effect on the probability of gualifying training than a year of any kind of 
experience, which reflects the greater intensity, even after depreciation, of 
the human capital investment during school. 
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Some coefficients show a maiked change from model 1 to models 2 and 3. 
This is due partly to the presence of industry and occupation dummies, and 
partly to the inclusion of the part-time status variable in the latter re- 
gressions, because a large number of part-timers are going to school and have 
unskillM jobs. Their inclusion reduces the effects of almost all of the in- 
dividual characteristics. Clearly, the more specific information about the 
job that one has, the less that individual characteristics are necessary to 
predict qualifying training. Omitting all individual, school and experience 
variables except previous firm experience only reduces the adjusted R 2 to 
0.2200 (as noted in table 5-22) from the 0.2667 of model 2, compared to the 
0.1884 in model 1. 

This suggests that job characteristics alone are somewhat better determi- 
nants of training than individual characteristics alone, and that there is con- 
siderable overlap in the variation that they explain. Nevertheless, nearly 
all of the individual characteristic effects are still significant in the same 
way whether or not job-description variables are included. However, the selec- 
tion eff* *■ of years at the present job is reduced drastically. Usi *<g a dummy 
for si \q occupations within a firm re/eals an individual-firm interaction 
effect which reduces the formal skill requirement for a job. In addition, the 
education-experience interactions present in model 3 show that there is some 
overlap of the predictive ability of education and occupational experience 
and that the coefficients of these education and experience variables rise 
somewhat when this interaction is allowed. However, there is no significant 
interaction between education and other forms of experience. 

Table 5-25 presents linear probability regressions of qualifying training 
done separately by race and sex. Although the similarity in R 2, s reveals 
that this training is equally explainable (or random) in each case, there are 
some differences worth noting. First, the marriage coefficient for whito 
women suggests that they are less likely to hold a job and hence be in the 
sample than other populations, unless they have specific skills. Minority 
women have the largest negative coefficient for being unmarried and a house- 
hold head, and minority men do not benefit from being inside a city. The 
veteran effect is large for women, but there are so few women veterans that 
the standard error is also large., 
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TABLE 5-25 

LINEAR PROBABILITY REGRESSIONS ESTIMATES OF QUALIFYING 
TRAINING BY RACE AND SEX 
(t-statistics in parentheses) 



Variable 



TJnTEF 
Hales 



' White 
Females 



"Black/Hispanic 
Hales . 



"Black/Hispanic 
Females 



Intercept 
Harried 
Never married 
Household head 
Veteran 
Inside SHSA 

Schooling 

Yrs. of grade 
school 

Yrs. of high 
school 

Yrs. of college 

Yrs. of master's 
work 

Yrs. of post- 
master's work 

Completed grade 
school 

Completed high 
school 

Completed college 

Experience 
Firm experience 
previous occp. 
Firm experience . 

previous occp.' 
Occp. exper. , 
prev. firm 
Occp. exper. ^ 
prev. firm 
Other previous 

experience 
Other previous 

experience 
Occp. exper. , 

present firm 
Occp. exper. , 2 
present firm 
Switched occp. 

within firm 
Government 

sector 
Self-employed 
Part-time 
Occup. & indus. 
variables 



N 

Y 



.271 


(4.23) 


.274 


-.013 


(-1.23) 


.vie 


-.034 


(-2.78) 


-.002 


.055 


(5.68) 


.034 


.018 


(2.95) 


.087 


.019 


(3.74) 


.026 


-.019 


(-1.82) 


-.015 


.034 


14.93) 


.034 


.057 


(14.0) 


.050 


.077 


(7.88) 


.039 


-.051 


(-3.58) 


-.0001 


.041 


(1.12) 


-.052 


-.049 


(-2.80) 


-.015 


! -.052 


(-3.36) 


-.050 



(2.77) 
(2.86) 
(-0.21) 
(3.55) 
(0.77) 
(4.56) 

(-.091) 
(3.68) 

(11.1) 
(3.52) 

(-0.01) 

(-0.87) 

(-0.69) 

(-2.88) 



.231 (3.10) 

.002 (0.09) 

-.056 (-1.95) 

.034 (1 .74) 

.034 (2.20) 

-.003 (-0.23) 

-.003 (-0.31) 

021 (1-47) 



.271 (2.76) 
-.004 (-0.20) 
-.075 (-3.18) 



.077 
.088 



(7.77) 
(3.06) 



.069 (-1-56) 

.002 (0.04) 

.065 (-1.74) 

•.100 (-2.36) 



.104 


(0.53) 


.027 


(1.82) 


-.014 


(-1.14) 


.010 


(0.60) 


.060 


(5.65) 


.081 


(2.65) 


-.026 


(-0.51) 


.070 


(1.27) 


-.017 


(-0.39) 


-.081 


(-1.85) 



.0116 (6.45) 


.0141 (5.19) 


.0108 (1.80) 


.0055 (0.78) 


-.00034 (-5.48) 


-.00037 (-3.24) 


-.00027 (-1.01) 


-.00020 (-0.55) 


.0173 v'7.5) 


.0182 (14.7) 


.0120 (4.44) 


.0193 (5.78) 


-.00044 (-12.9) 


-.00043 (-9.38) 


-.00023 (-2.44) 


-.00057 (-4.06) 


-.0000 (-0.05) 


-.0014 (-7.11) 


-.0042 (-2.61) 


-.0050 (-2.89) 


-.00007 (-3.79) 


-.00003 (-0.54) 


.00001 (0.36) 


-.00005 (1.16) 


.0013 (1.61) 


.0001 (0.13) 


-.0033 (-1.58) 


-.00019 (-0.08) 


-.00005 (-2.45) 


-.00000 (-0.21) 


.00004 (0.56) 


.00005 (0.62) 


-.035 (-3.86) 


-.032 (-3.34) 


-.014 (-0.63) 


.0176 (0.77) 


-.035 (-2.98) 


.023 (1.92) 


-.016 (-0.66) 


.046 (1-90) 


.001 (0.10) 
-.057 (-7.08) 
(present) 


.023 vl.89) 
-.065 (-9 .93) 
(present) 


.090 (3.47) 
-.035 (-1 .90) 
(present) 


.027 (0.73) 
-.048 (-2.87) 
(present) 


.2658 


.2729 


.2732 


.2437 


29,898 


23,519 


4,912 


4,580 


.579 


.550 


.438 


.467 



UNIVERSE: Ml e^oyed persons present in the January 1983 Supplensntal CPS 
NOTE: To determine the significance levels of the coefficients, see the notes 
to Table 5-24. 
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Quite surprising is the pattern of schooling coefficients for white 
women, showing that the effect of college and especially master 's-level work 
is not as qreat as for the other qroups. It appears that higher education for 
white women is somewhat less job oriented. On the other hand, higher educa- 
tion for both minority sexes are stronger indicators of qualifying training 
than for whites. The previous occupation and firm experience variables are 
generally the strongest experience effects for all groups, but they are some- 
what weaker for minority men. Contrarily, previous firm experience is less 
significant for minority women, but previous occupational experience is more 
significant. The variable representing switching occupations is significantly 
negative only for whites, women employed in tie government sector are more 
likely to have qualifying training than men, and self-employment is most 
likely to represent qualifying training for minority men. 

Tablf* 5-26 shows linear probability regression coefficients when the de- 
pendent variables are dummies for specific types of qualifying training--in 
school, formal company training, or informal 0JT--and the independent vari- 
ables are the same combination of individual and job-descriptive variables as 
used in model 2 of table 5-24. School-based training is explained best, pre- 
sumably because of the close correlation between the education variables and 
education-related skills. The differences between these types of qualifying 
training include that males and heads of households are much less likely to 
acquire these skills in school than from other sources. The result may be due 
to the high explanatory power of higher education in that regression, but 
still is somewhat at variance with the smaller schooling effects for white 
women in table 5-25. Although the effect of being white is less positive than 
average in determining presence of formal company training, the effect of be- 
ing a veteran is much higher than average. 

Among the education effects in table 5-26, the strongest are not surpris- 
ingly those of higher education on prior skills acquired in school. However, 
whereas high school and college are positive predictors of the other two types 
of traininq, qraduate work is a significant negative predictor in both cases. 
It must be the case that jobs filled by individuals with graduate school 
backgrounds have very small firm-specific training components. Once again, 
completing college has significantly negative effects in each case, showing 
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TABLE 5-26 



LINEAR PROBABILITY REGRESSION ESTIMATES OF 
TYPES OF QUALIFYING TRAINING 

(t-statistics in parentheses) 



Qualifying Training Qualifying Training Qualifying Training 
Variable in School Formal Company Informal OJT 



Intercept 


.172 


(5.85) 


.004 


(1.83) 


.084 


(2.31) 


Hale 


-.049 


(-7.93) 


-.004 


(-0.88) 


-.003 


(-0.34) 


White 


.030 


(6.52) 


.007 


(1.99) 


.043 


(7.55) 


Hispanic 


-.008 


(-1.13) 


-.000 


(0.04) 


-.019 


(-2.21) 


Marr led 


.UUo 




• UU j 


^ U ■ 3 D j 


- mi 


f-1 601 


Never married 


-.013 


(-2.05) 


-.010 


(-2.06) 


-.023 


(-3.69) 


Household head 


-.003 


(-0.49) 


.036 


(7.24) 


.048 


(6.30) 


Veteran 


-.009 


(-2.12) 


.016 


(4.43) 


-.013 


(-2.42) 


Inside SHSA 


.008 


(2.61) 


.013 


(5.55) 


.008 


(2.16) 


Female household head 


-.006 


(-0.70) 


-.026 


(-3.62) 


-.019 


(-1.67) 


School ing 












/ _ -t r c \ 
(-l.bb) 


Yrs. of grade school 


-.007 


(-1.52) 


ftft A 

- .004 


(-1.12) 


ft ftO 

-.uuy 


Yrs. or mgn school 


. UUo 


1 1 - 10} 


. UUo 




Die 


\ j -u JJ 


Yrs. of college 


.063 


/ 0 7 CI 

(27.5) 


ft] T 

.013 


/ T ft A \ 

(7.04) 


n 99 

. U cc 


\ 1 . O OJ 


Yrs. of masters work 


.115 


(20.1) 


ftft c 

- .006 


(-1.31* 


_ ft 1 c 
- . U 13 


( -9 nc.1 


Yrs. postmaster's work 


. 002 


/ft 0 1 \ 

(0.21) 


-.036 


(-b.17) 


- . U He 


t - < os;\ 
1 -J-'b) 


Completed grade school 


- .Ul 1 


/ „.ft C "J\ 

(-0.63) 


■ Ul 1 


(U./4) 


. U 31 




Completed high school 


-.023 


(-2.27) 


.000 


(0.03) 


-.009 


/ ft C Q \ 

(-0.69) 


Completed college 


- .028 


/ "3 1 1 \ 

(-3.11) 


ftO ft 


f_9 "7£\ 


*U . U j j 


^-j.uo) 


Experience 














Firm experience, pre- 
vious occupation 


-.0024 


(-2.11) 


.0068 


(7.32) 


ft 1 

.016b 


/II *7 \ 

(11.7) 














Firm experience, pre- 
vious occupation 


. 00003 


/ft C 0> 

(0.59) 


- . UUUl / 


/ _ A Ql \ 

(-4.U1) 


- ftftftyle 
- . U UU** 0 


( -ft **(,\ 
1-0.50) 














Occupational exper. , 


ft ftTft 

.0079 


/IT 1> 

(13.3) 


ft fO 1 

.0032 


(6.70) 


nice 




previous firirs 














Occupational exper. , 


-.00022 


(-10.4) 


-.00010 


(-5.55) 


-.00037 


(-14.2) 


previous firms 














Other previous exper. « 


.0060 


(-14.6) 


-.0011 


(-3.36) 


.0038 


(7.37) 


Other previous exper. 


.00009 


(9.05) 


-.00001 


(-1.62) 


-.00010 


(-8.64) 




.0028 


(5.96) 


.0006 


(1.58) 


-.0041 


(-7.03) 


within firm 














Occupational fixper. 

uith^n fir* m 

witnin iir in 


-.00006 


(-4.29) 


-.00003 


(-2.48) 


.00006 


(3.60) 














Switched occupation 


-.0084 


(-1.71) 


-.001 


(-0.22) 


-.021 


(-3.53) 


within firm 














Other previous 


-.00036 


(-1.28) 


.0010 


(5.17) 


.C002 


(0.71) 


exper, female 














Government sector 


-.0000 


(-0.07) 


-.0030 


(-0.69) 


-.011 


(-1.41) 


Self-employed 


-.011 


(-1.98) 


-.0050 


(-1.04) 


-.011 


(-1.68) 


Part-time 


-.0421 


(-11.0) 


-.008 


(-2.54) 


-.034 


(-'•11) 


Occup. & industry 


(present) 


(present) 


(present) 


variables 
















.4013 




0054 


.0713 


Y 


.285 






094 


.278 



UNIVERSE: All employed persons in the January 1983 Supplemental CPS. 

NOTE: To determine the significance levels of the coefficients, see the notes 
to Table 5-24. 
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that receiving a bachelor's degree 1s not as Indicative of having job-related 
prior skills as just starting college or going to a postsecondary vocational 
school • 

The experience variables have somewhat different effects depending on 
che source of qualifying training. Previous firm experience predicts only 
the presence of formal training or Informal OJT but not skills acquired 1n 
school. However, previous occupational experience 1s a positive Indicator of 
all three sources of prior skills, but Its effect 1s strongest for Informal 
OJT. Both of these sets of results are consistent with expectations 1n a 
standard human capital framework. The effect of other (nonrelevant) previous 
experience 1s negative but rising for school -acquired skills, negative and 
declining for formal company training, and positive but declining for Infor- 
mal OJT. The first of these probably reflects depredation through disuse, 
the second effect 1s comparatively small, and the third effect Indicates some 
accumulation of general occupational skills even 1n somewhat different occupa- 
tions. However, other experience for females has a posltlv effect on having 
had formal company training, possibly reflecting a carry over of secretarial 
and clerical skills (female-dominated professions) obtained 1n this manner. 



The selection effect of experience on the current job shows up again 1n 
these models with this experience being positively related to school-acquired 
skills but negatively related to OJT skills. In other words, those coming 
Into a job with school -acquired skills are more likely to stay with the same 
job, but those entering with Informal OJT-related skills are likely to have 
shorter tenure on a specific job. This may Indicate stronger commitment to 
using skills acquired 1n school because of the greater Investment required and 
the greater likelihood that one will stay within a school-acquired profession. 

In reviewing the determinants of qualifying training, a basic result was 
that job characteristics are stronger determinants than individual character- 
istics, and that those 1n occupations traditionally considered to be skill- 
Intensive, such as the professional specialty and technician occupations, are 
more likely to have such training. Some demographic characteristics are Im- 
portant here; the females, veterans, whites, and those who were ever married 
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in this sample are more trained. Years of schooling at the secondary and es- 
pecially the postsecondary levels increase the probability of qualifying train- 
ing, but completing those levels does not. All type* of related experience 
have positive but declining effects on this probability. Some of these ef- 
fects may be due to sample selection considerations in that only those cur- 
rently employed are present in the sample. In addition, although there are 
some differences, the principal determinants of prior training among race-sex 
groups and among sources of training are generally similar. 

Skill Improvement Training 

Receiving skill improvement training while on the job is a result of a 
combination of firm and individual actions, taking place at the initiative of 
one or the other, or both. This can range from an employee going to night 
school for skills unrelated to his or her current firm or occupation to 
employer-directed training at skills very particular to the current firm 
and occupation. Modeling the incentives or reasons for receiving training 
depends on knowledge of the nature and purpose of the training. 

For modeling purposes, it will be assumed that at least some of this 
training is aimed at improving skills relevant to the current job. This is 
almost certainly true for a majority of those in the CPS who report training-- 
those with employer-paid schooling, formal company training, or informal 0JT-- 
and possibly true for the remainder. We will assume that there is some maxi- 
mum useful skill level, Sj|< within a given firm and occupation, and that 
training takes place only when Si < Sjk, Si once again being individual 
i*s skill level at the time of hiring. Another necessary (and sufficient) 
condition for skill improvement training is that the net benefit of training 
be positive (and that there be some mechanism by which one party can "bribe" 
the other to agree, if necessary). This assumption will be stated as T -j > 
0; the benefit level certainly is determined by some interaction of firm and 
individual characteristics so it is subscripted by i and j and k. Techni- 
cally, Tijk > 0 implies Si < Sj|< if Sj|< is a strict maximum for useful 
job skills. Among other things, T-j is a function of the "trainability" of 
individual i in occupation j. 
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These assumptions lead to the following specifications: 



(3) A = f(S 



i » s jk» T i jk) 



where A is a binary variable representing skill improvement training. Vari- 
ables used will be similar to those used for prior training, as will be the 
nature of the models presented, with one exception. To help measure an in- 
dividual's skill level relative to his occupation, in some models, we use 
a variable for actual prior training (P) and one fo^ the gap between actual 
and predicted prior training (P-P). As this latter variable gets larger, 
presumably the skill deficiency widens and the greater the need for skill 
improvement training. An alternative that is more arbitrary but reduces 
identification problems involving P is to include dummies: 

Dl • 1 If P * 1, P 2 .5, 0 otherwise 

/V. 

D2 = 1 if P = 1, P < .5; 0 otherwise 

/V. 

D3 = 1 if P = 0, P * .5; 0 otherwise 

represents presence of more qualifying training than expected, D3 less 
than expected. A further distinction between these models and the earlier 
ones is the effects of different types of qualifying training on skill im- 
provement training. 

Tables 5-22 and 5-23 report coefficient estimates for occupation and in- 
dustry dummy variables in linear probability regressions on skill improvement 
training. The intercept probability for a full-time worker in a private firm 
with no firm experience is 0.2492, to which industry and occupation coeffi- 
cients should be added to get an industry-occupation specific probability. 
Both sets of coefficients form patterns very similar to those in the quali- 
fying training regressions the Spearman rank correlation coefficient between 
qualifying and skill improvement regression coefficients are 0.78 and 0.89 for 
the industry and occupation coefficients, respectively. Among different jobs, 
then, there is a high correlation between need for training prior to the job 
and receiving training at the job. Some minor exceptions to this are that 
college teachers, health technologists, and secretaries are relatively less 
likely to receive training at the job than they were to have had prior 
training. The same is true for those in repair and personal service and 
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cor.struction and chemical manufacturing industries. Relatively more likely to 
receive skill improvement training than qualifying training are those in the 
protective service or farm management or in the communications industry. The 
adjusted R 2 for this regression was 0.1551, whereas that for a similar re- 
gression with a reduced set of dummy variables was O.I08O, indicating that the 
smaller set is nearly as good. This smaller set is used in all subsequent 
skill improvement training regressions. 

Table 5-27 contains three sets of regression estimates for skill improve- 
ment training that use individual characteristics: one with individual char- 
acteristics alone, one adding job characteristics, and a third adding some 
interaction effects. The first set shows that females, whites, non-Hi spanics, 
those who were ever married, household heads, veterans, female household heads 
and those outside of SMSAs are more likely to receive skill improvement train- 
ing, effects that are basically similar to the qualifying training results, 
except that the signs for insid* SMSA and female household head are reversed. 
The negative inside SMSA siqn holds up across the regressions and may be due 
to greater reliance on skill improvement training because of reduced avail- 
ability of already trained individuals outside cities. The sex difference 
disappears in subsequent regressions, suggesting that any difference is due 
to differences in occupations, and so forth. 

The school coefficients are also similar to those found in the qualifying 
training regressions. Years of high school, college, and master's work have 
progressively stronger effects on the probability of taking skill improvement 
training, but postmaster's work is insignificant and completing college has 
a negative effect. It is also true that when more job descriptive variables 
are included, the schooling coefficients diminish. Here, however, formal edu- 
cation is less likely to be the training itself, so that these results indi- 
cate a complementarity between education and skill improvement training either 
due to innate trainability making the ''cost" of each lower or due to formal 
education directly reducing the "cost" of further training. 

The coefficients on the experience variables show that any experience in 
the firm increases the likelihood of having received skill improvement train- 
ing v but nonfirm experience reduces that likelihood. Whereas the first result 
is expected purely on the grounds of "time at risk" of receiving training, if 
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TABLE 5-27 

SKILL IMPROVEMENT TRAINING LINEAR PROBABILITY REGRESSION COEFFICIENTS 
(t-statistics in parentheses) 



Variable 



Model 1 



Intercept 
Hale 
White 
Hispanic 
Harried 
Never married 
Household head 
Veteran 
Inside SHSA 
Female household 
head 

Schooling 

Yrs. of Qrade school 
Yrs. of high school 
Yrs. of college 
Yrs. of master's 

work 
Yrs. of post- 
master's work 
Completed grade 

school 
Completed high 

school 
Completed college 

Experience 

Firm exper. , pre- 
vious occp. 

Firm exper, pre- 
vious occp. 

Occup. exper., 
previous firm 

Occup. exper. , ^ 
previous firm 

Other previous 
experience 

Other previous 
experience 

Occup. exper. 
within firm 

Occup. exoer. 7 
within firm* 

Switched o;cp. 
wlthir firm 

Other previous 
exper., female 

Government sector 

Self-employed 

Part-time 

Qualifying training 

Occupation & in- 
dustry variables 

Educ. x occp. exp. 

Educ. x firm exp. 

Educ. x firm 
occp. exp. 



(absent) 



.1126 



Model 2 



.075 
-.065 
-.054 

.111 



(9.89) 
(-9.82) 
(-11.3) 

(27.4) 



(present) 



.1765 



Model 3 



.170 


(4.92) 


.230 


(6.28) 


.297 


-.045 


(-6.09) 


.003 


(0.41) 


.001 


.033 


(5.52) 


.035 


(6.07) 


.035 


-.034 


(-3.71) 


-.039 


(-4.43) 


-.044 


.016 


(2.25) 


.009 


(1.30) 


.009 


-.047 


(-5.98) 


-.029 


(-3.73) 


-.028 


.034 


(4.43) 


.014 


(1.85) 


.016 


.024 


(4.40) 


.013 


(2.31) 


.010 


-.020 


(-5.41) 


-.029 


(-7.91) 


- 329 


.021 


(1.87) 


.016 


(1.40) 


.014 



(7.75) 
(0.11) 
(6.01) 

(-4.94) 
(1.27) 

(-3.6 ) 
(2.10) 
(1.89) 

(-7.87) 
(1.25) 



-.010 
.020 
.064 
.073 


(-1.76) 
(3.89) 
(22.3) 
(10.1) 


-.010 
.012 
.031 
.020 


(-1.74) 
(2.38) 
(11.0) 
(2.86) 


-.015 
.005 
.028 
.016 


(-2.62) 
(0.97) 
(9.72) 
(2.29) 


.002 


(0.21) 


-.016 


(-1.48) 


-.022 


(-2.06) 


.02' 


(1.03) 


.019 


(0.85) 


.022 


(1.01) 


.000 


(0.02) 


-.007 


(-0.54) 


-.003 


(-0.*6) 


-.065 


(-5.68) 


-.047 


(-4.30) 


-.047 


(-4.25) 


.020 


(17.5) 


.012 


(8.32) 


.00*4 


(1.91) 


-.00065 


(-13.4) 


-.00042 (-7.90) 


-.00040 (-7.59) 


-.0011 


(-1.54) 


-.00042 (-5.74) 


-.0055 


(-3.52) 


-.00009 


(-3.47) 


-.00000 (-0.36) 


-.00001 


(-0.34) 


-.0041 


(-8.57) 


-.0053 


(-10.3) 


-.0049 


(-Q..46) 


-.00000 (-0,11) 


.00001 


(1.24) 


.00000 


(0.37) 


.01 7 


( 2 9 . 7 j 


.0130 


(22.1) 


.0062 


(5.07) 


-.00044 (-25.7) 


-.00032 (-18.6) 


-.00030 


(-17.2) 






.011 


(1.75) 


.0096 


(1.58) 






.0020 


(5.70) 


.0019 


(5.48) 



.075 (9.84) 

-.064 (-9.66) 

-.055 (-11. t>) 

.111 (27.4) 
(present) 

.0001 (0.98) 

.0005 (2.67) 

.0005 (6.31) 



.1771 



UNIVERSE: All employed persons 1n the January 1983 Supplemental CPS. 

NOTE: To determine the significance levels of the coefficients, see the notes to 
Table 5-24. 
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nothing else, the latter is more unjsual. It may be that previous o pupation- 
al experience indicates some attachment to the occupation and hence the pre- 
sence of prior occupational skills, resulting in little need for additional or 
firm-specific training. The negative effect of other previous experience is 
similar to Us effect on qualifying training, but here is more fully due to 
its being an indicator of less occupational attachment and thus probably of a 
"secondary labor market" career that Evolves little training. Both of these 
negative nonfirm experience effects are considerably smaller than the positive 
firm experience coefficients. 

Once again the pure job-descriptor variables explain more variation in 
skill improvement training than do the individual variables of model 1, with 
adjusted R 2, s or 0.1380 versus 0.1126. When they are combined in model 2 
the proportion of variance explained rises to 0.1765, again indicating con- 
siderable confluence of their explanatory functions. 

^ome other influences displayed in models 2 and 3 include that these self- 
employed or working part-time are much less likely to receive skill improve- 
ment training, whereas those in governruent or with qualifying training are 
much more likely to do so. The negative effect of other previous exoerience 
is smaller for females, allowing for such time to represent time out of tne 
labor market to raise a family rather than a variable job hiscory. Allowing 
education-experience interactions reveals a marked difference from the qual- 
ifying training regressions. Here it is education ano firm experience var- 
iables that have complementary effects, whereas it was the previous occupa- 
tional experience that was substitutable for educa\ion in the prior model. In 
this case, firm experience increases likelihood of having received on-the-job 
training more in the presence of greater education than with less education, 
possibly indicating on-the-job screening effects. There is also a sma*! 1 
posi! We "promotion" effect of switching occupations within the firm. 

also report some partial regression results where all variables used 
except those elating to qualifying training are the same as in model 2. 

First, 

Ai = .125 BE FJ OBI -j + .158 BEFJ0B2 i + .055 BEFJ0B3 i + .094 BE FJ 0B4 -j 
(25.4) (26.0) (13.7) (7.27) 

+ .138 BEFJ0B5i + .032 EcFJOBoi + other variables 
(7.28) (3.35) 
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whare BEFJ0B1 '".rough BEFJOBC represent qualifying training in the form of (1) 
schooling, (2) formal company training, (3) informal OJT, (4) Armed Forces, 
(5) tcrresponde course and (6) otr ourcss, and t-statistics are shown in 
parentheses. All have significant positive effects, but the formal company 
training, schooling, and correspondence course effects are the largest. Clear- 
ly, prior schooling and formal company training often provided by the current 
employer while the employee was in a different position within the fir,~, are 
expected to lead to continued training, but the correspondence course effect 
is not predicted in this context. 

Secondly , 

Ai = .374 Pi - .2'i (Pi-Pi) + other variables 
(16.1) (-11.8) 



where Pi is qualifying t» aining and Pi is *he predicted value of qualify- 
ing training (from a linear probability regression including thp full set of 
industry and occupation dummies). This shows that the lower the predicted 
probability of having qualifying training, the smaller the chants of taking 
skill improvement training, and reinforces the argument that it is the job 
that determines training. The opposite effect on the residual or predicted 
training term would have argued for a strong unobserved "ability" effect on 
training of both types that would result in training even when not otherwise 
predicted. 

A third regression, 

Ai = .157 Dl i + .092 D2i ♦ .038 D3i + other variables 
(22.9) (15.5) (5.25) 

where Dl , 02, and 03 are dummy variables described earlier, provides a slightly 
different picture of a similar story. A combinacion of actual anu predicted 
qualifying training (Dl) is most likely to lead to skill improvement training. 
Actual but not predicted prior training (02) has a positive effect but one not 
as strong as that of Dl, pointing to the importance of having the right job 
characteristics. The positive effect of D3 (pi icted but not actual prior 
training) also points to the importance of the characteristics that predict 



training. Because D3 is negatively related to qualifying training, and quali- 
fying and skill improvement training are positively correlated, the effect of 
D3 here could easily have been negative. The stronger effect of D2 versus 
D3 only reflects the incomplete predictive power of the preliminary regression. 

Table 5-28 presents linear probability regression estimates for skill im- 
provement training broken out by sex and race. First, note that the percent 
of variation explained is remarkably similar across groups, implying that 
effects of unobserved factors—ability, and so forth--may be similar. Among 
the demographic variable effects, some differences observed are the more 
positive effects of current marriage and bachelorhood for minority men—the 
latter being somewhat surprising. Minorities also show that being head of 
household has little effect on skill improvement training. 

Some differences among the schooling coefficients include that years of 
high school have a siqnif icantly positive coefficient only for white women, 
although the effect is nearly as strong for minority men. Years of college 
ore significantly positive for all but minority females, but it is only for 
them that master's work is significant. The somewhat weaker school coeffi- 
cients as compared to model 2 of table 5-27 are due to the inclusion of types 
of quel ifying training, which are generally very strong determinants of skill 
improvement training. The experience variables show no significant changes 
in sign from the combined group results in table 5-27, althougn there are a 
few statistically insignificant differences. The negative self-employed 
eifect is strongest for men, whereas the negative part-time effect is 
strongest for whites, particularly women. 

Among qualifying training effects, the schooling effect is smaller for 
females but the OJT effect is larger. Aside from Armed Forces training, the 
other prior training categories have their largest effect on white females, 
which would suggest that there is a stronger tendency for training to be pro- 
vided to women who already K*"* skills and have demonstrated their ability to 
be trained. 

Lastly, table 5-29 displays regression estimates using types of skill 
impr-werent training as the dependenv variables. It shows that Hispanics, 
veterans those inside SMSAs, and female household heads are relatively more 
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TABLE 5-28 

LINEAR PROBABILITY REGRESSION ESTIMATES OF 
SKILL IMPROVEMENT TRAINING, BY RACE AND SEX 

(t-statistics in parentheses) 



VarlabTe 



White 



Intercept 


.209 


J 

(3.17) 


.145 


Married 


.005 


(0.44) 


.00? 


Never married 


-.030 


(-2.37) 


-.021 


Household head 


.035 


(3T51) 


.031 


Veteran 


.Oil 


(1.72) 


.101 


Inside SMSA 


-.032 


(-6.01) 


-.023 


Schooling 






.006 


Tr. OT qraue 


_ rtfti 
. u U 1 




school 








Yrs. of high 


.006 


(0.87) 


.021) 


school 








Yrs. of college 


.029 


(6.89) 


.021 


Yrs. of master's 


.016 


(1.58) 


.080 


work 








Yrs. of post- 


-.018 


(-1.20) 


.013 


masters work 








Completed qrade 


.039 


(1.04) 


-.039 


school 








Completed high 


-.004 


(-0.20) 


-.013 


school 








Completed college 


-.051 


(-3.20) 


-,037 



White 
Females 



Black/Hispanic 
Males 



Experience 

Firm exp. , pre- 
vious occp. 

Firm exp. , pre- 
vious occp. 

Occp. exp, pre- 
vious firm 

Occp. exp, pre- 
vious firm 

Other previous 
experience 

Other previous 
experience 

Occp. exper. 
within firm 

Occp. exper. ^ 
within firm 

Switched occup. 
within firm 

6ovt. sector 

Self employed 

D art-time 

Qualifying train- 
ing in school 

Qualifying train- 
ings-formal company 

Qualifying train- .046 
ing— Informal OJT 

Qualifying train- ,103 
ing--armed forces 

Oualifying train- .126 
1ng— corres. course 

Qualifying train- .026 
ing— other sources 

Occup. & industry (present) 
variables 



.0083 (4.47) 
.00031 (-4.88) 
.0076 (-7.36) 
.00007 (1.95) 
.0063 (-8.59) 
.00004 (2.1 )) 
.0113 (14.1) 
.00028 (-12. 81 
.014 (1.51) 



.081 
-.081 
-.047 

.140 

.141 



(6.70) 
(-9.40) 
(-5.64) 
(18.5) 

(17.1) 

(8.14) 

17.30) 

(5.35) 

(2.14) 



N 

Y 



.1895 
29,898 

.373 



(1.44) 
(0.82) 

(-1.80) 
(3.13) 
(0.88) 

(-3.94) 

(0.38) 

(2.08) 

(4.57) 
(0*9) 

(0.70) 

(-0.64) 

(-0.62) 

(-2.11) 



.0157 (5.65) 

-.00063 (-5.41) 

-.0015 (-1.15) 

-.00008 (-1.62) 

-.0015 (-1.94) 

-.00004 (-1.82) 

.0165 (15.0) 

-.00043 (-11.7) 

.010 (1.02) 



.068 
-.026 
-.059 

.103 

.176 
.064 
-.095 
.187 
.049 



(5.60) 
(-2.07) 
(-8.78) 

(13.6) 

(16.0) 
(9.48) 
(-1.33) 
(4.86) 
(2.57) 



(present) 

.1885 
23,519 

.357 



.125 


(1.80) 


.199 


.044 


(1.91) 


-.019 


.036 


(1.32) 


-.042 


.006 


(0.32) 


-.006 


.032 


(2.14) 


-.281 


-.035 


(-2.65) 


-.050 


-.006 


(-0.76) 


-.018 


.019 


(1.41) 


.014 


.037 


(3.90) 


.007 


.025 


(0.93) 


.075 


-.040 


(-0.97) 


-.099 


-.019 


(-0.47) 


.054 


-.029 


(-0.81) 


-.008 


-.047 


(-1.19) 


-.036 



.0198 (3.52) 

-.00069 (-2.78) 

-.0061 (-2.40) 

.00009 (0.99) 

-.0040 (-2.62) 

.00004 (1.18) 

.0096 (4.82) 

-.00021 (-3.47) 

-.024 (-1.22) 



.080 
•.0b5 
-.032 

.139 

.162 
.045 
.097 
.141 
.029 



(3.56) 
(-3.47) 
(-1.90) 

(7.15) 

(7.71) 
(3.26) 
(2.50) 
(2.01) 
(0.88) 



(present) 

.1935 
4,912 

.264 



Black/Hispanic" 
Females 

(2.11) 
(-0.93) 
(-1.87) 
(-0.39) 
(-1.49) 
(-3.55) 

(-1.50) 

(0.89) 

(0.64) 
(2.56) 

(-2.03) 

(1.02) 

(-0.19) 

(-C.57) 

.0050 (0.75) 

-.00011 (-0.32) 

.0031 (0.96) 

-.00009 (-0.68) 

-.0015 (-0.90) 

-.00003 (-0.85) 

.0150 (6.32) 

-.00031 (-3.94) 



.031 

.058 
-.061 
-.034 

.094 

.120 
.079 
-.204 
.066 
.021 



(1.41) 

(2.50) 
(-1.69) 
(-2.10) 

(5.21) 

(4.98) 
(5.15) 
(-1.49) 
(0.51) 
(0.48) 



[ present) 

.1787 
4,580 

.301 



UNIVERSE: All employed persons in the January 1983 Supplemental CPS 
appropriate race/sex category. 

NOTE: To determine the significance levels of the coefficients, see 
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likely to be in the schooling group, those married or heads of households are 
more likely to be in the formal company training group, whereas whites are 
relatively less likely to be in the informal OJT groups. The schooling vari- 
ables show that college and master's work are strongly related to skill im- 
provement schooling; indeed they may be the same thing. Only college is a 
strong positive determinant of formal company training, whereas postmaster's 
work has a very strong negative effect on this type of training. No schooling 
variables are significant positive predictors of informal OJT, but graduate 
work makes it less likely. 

The experience variables have the same sign pattern across different 
skill improvement training types, although there are some differences in the 
magnitude of the effects. Notably, previous firm experience is most positive 
for formal company training, whereas previous occupational experience is most 
negative for informal OJT. The former indicates some relationship between 
firm attachment and formal company training, whereas the latter probably re- 
presents a reduced need for informal OJT. The effect of current job tenure 
is most positive on *'<ill improvement schooling, possibly indicating that 
such schooling is received or undertaken by the more favored or more ambi- 
tious employees. The occupational switch variable is strongly positive only 
in predicting informal OJT. Although this effect is not surprising, one 
might have expected a positive effect on formal company training as well. 
The negative effect of other previous experience is mitigated least for 
qualifying schooling, indicating that the schooling path is least likely 
to be taken by females returning to work. However, the self-employed are 
relatively more likely to go back to school than to take any other kind of 
training. 

People strongly tend to receive the same kind of training while at the 
job as they received prior to the job, as evidenced by the pattern of quali- 
fying training coefficients. The strength of these correlations is a little 
surprising, because one might expect people to progress from one kind of train- 
ing to another. However, it is evident that people either identify with a 
certain type of training or stay in occupational channels that make use of a 
particular training style. 
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LINEAR PR08A8ILITY REGRESSION ESTIMATES 
OF TYPES OF SKILL IMPROVEMENT TRAINING 

(t-statistics in parentheses) 



Variables 



At-Job 
Schooling 



At-Job Formal 
Company Training 



At-Job 
Informal QJT 



Intercept 

Male 

White 

Hispanic 

Married 

Never parried 

Household head 

Veteran 

Inside SMSA 

Female household head 

Schoolin g 

Yrs. of grade school 
Yrs. of high school 
Yrs. of college 
ir$. of master's work 
Yrs. of post- 
master's work 
Completed grade school 
Completed high school 
Completed college 

Experience 

Firm experience, pre- 
vious occupation 

Firm experience, pre- 
vious occupation 

Occup. experience, 
previous firm 

Occup. experience, 
previous firm 

Other previous exper. 2 

Other previous exper. 

Other experience 
within firm 

Other experience 
within firm 

Switched occupation 
within firm 

Other previous ex- 
perience, female 

Government sectui 

Self-employed 

Part-time 

Occupation & industry 
variables 

Prior training— 
in school 

Prior training-- 
formal company 

Prior training- 
informal OJT 

Prior training- 
armed forces 

Prior training— 
corres. course 

Prior training- 
other sources 



.054 


(2.19) 


.089 


(3.60) 


.127 


- .UU4 


(-0.87) 


.003 


(0.56) 


.004 


.020 


(5.11) 


.021 


(5.36) 


-.001 


-.007 


(-1.13) 


-.023 


(-3.78) 


-.017 


-.002 


(-0.42) 


.015 


(3.04) 


-.006 


-.013 


(-2.66) 


-.013 


(-2.44) 


-.008 


-.008 


(-1.67) 


.022 


(4.22) 


-.000 


.009 


(2.29) 


-.001 


(-0.27) 


-.002 


- .UUY 


(-0.63) 


-.015 


(-5.97) 


-.013 


.022 


(2.99) 


-.001 


(-0.07) 


-.001 


-.004 


(-1.16) 


-.1)02 


(-0.65) 


-.003 


.002 


(0.55) 


.004 


(1.22) 


.005 


.017 


(8.64) 


.011 


(5.78) 


.004 


.038 


(8.01) 


-.001 


(-0.24) 


-.015 


- .UUJ 


( -0.48) 


-.032 


(-4.44) 


-.018 


nnn 

■ uuu 


\ U . UU } 




(-U.b<!) 


ft O 1 

.021 


-.009 


(-1.05) 


-.004 


(-0.50) 


.000 


-.051 


(-6.92) 


.004 


(0.50) 


.004 


.0039 


(4.10) 


.0090 


(9.37) 


.0026 


-.00014 


(-3.97) 


-.00026 


(-7.27) 


-.00012 


-.0001 


(-0.17) 


-.0025 


(-4.91) 


-.0050 


-.00003 


(-1.92) 


.00002 


(1.21) 


.00008 


-.0031 


(••8.85) 


-.0022 


(-6.20) 


-.0017 


.00003 


(4.26) 


.00001 


(1.22) 


-.00001 


.0075 


(19.0) 


.0044 


(11.0) 


.0025 



.00018 (-15.5) 

.002 (-0.45) 

.0003 (1.39) 

.033 (6.42) 

.005 (-1.20) 

.017 (-5.19) 
(present) 



-.00011 (-9.52) 

.000 (0.10) 

.0010 (4.61) 

.037 (7.19) 
-.054 (-12.0) 
-.018 (-1 67) 
(presen ) 



(4.38) 
(0.60) 
(-0.27) 
(-2.44) 
(-1.15) 
(-1.28) 
(-0.03) 
(-0.52) 
(-4.48) 
(-0.11) 

(-0.78) 
(1.15) 
(1.54) 
(-2.68) 
(-2.08) 

(1.17) 
(0.05) 
(0.51) 



(2.33) 



(5.29) 

.00006 (-4.39) 

.017 (3.35) 

.0009 (3.35) 

.039 (6.39) 
.060 (-11.4) 
.024 (-6.34) 
(present) 



.108 


(32.4) 


.047 


(13.9) 


-.012 


(-2.99) 


.030 


(7.24) 


.183 


(43.9) 


.011 


(2.34) 


.013 


(4.94) 


.016 


(5.78) 


.047 


(M.8) 


.037 


(4.25) 


.082 


(9.24) 


.020 


(1.95) 


.033 


(2.59) 


.054 


(4.16) 


.065 


(4.25) 


.013 


(2.04) 


.006 


(0.96) 


.027 


(3.59) 




.1772 


.126t> 




0311 



.116 



.112 



.143 



ERLC 



UNIVERSE: All employed individuals in Supplemental CPS sample. 

NOTE: To determine significance levels of the coeff icijepU. see the note to 
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The principal conclusion from examination of the determinants of quali 
fying and skill improvement training is that they are very similar and are 
highly correlated with each other, both generally and within subcategories. 
Although industry and occupation seem to be the strongest determinants of 
training, demographic, education, and experience are also significantly 
related to these phenomena. 



Estimation Considerations 

As related earlier, training should take place only if its expected net 
benefit is positive. The direct benefit should be higher productivity, which 
should translate to greater profits for the employer and higher pay and non- 
pecuniary benefits for the employee. Here, the only effect of training that 
can be diroctly observed is that which influences observed earnings. 

The proportion of benefits due to training that accrues to the employee 
depends on a number of factors. For example, if all potential employees are 
equally skilled and equally trainable, and all training is firm-specific, the 
only effect of training on the employee would be a slight increase in earnings 
fter training in order to induce the employee not to leave the firm. Even 
this could be offset by a slight decrease in earnings during the training 
period, and we may see no net effect of training. On the other hand, if all 
training were completely general and individuals were heterogeneous in train- 
ability and innate productivity, and the latter two were positively corre- 
lated, then all benefits of training would accrue to the individual, and the 
observed earnings of trainees would be higher due not only to training but 
also due to higher innate productivity (assuming the more trainable get more 
training). Hence the observed effect of training on earnings depends on the 
type of training, unobserved worker heterogeneity, and the proportion of bene- 
fits that are pecuniary, as well as a number of other factors such as the 
correlation of observed training and unobserved training (learning-by-doing) 
and a variety of principal -agent considerations that have recently been 
pursued in the literature (e.g., Lazear 1981, Hashimoto 1981). 



5.4 Training and Earnings 




With these factors under consideration, we begin with the standard log 
earnings specification for estimation purposes: 

m n 

In Y.(t) = a ♦ b'X^t) + ^r^S.^t) + ^^.(t) + 1n[l-I(t)] + u^t) 
where 

Yi (t ) = observed earnings of individual 1 at time t, 
Xi(t) = vector of individual characteristics, 
r s |< = rate of return to a year of schooling of type K , 
s ik r years of schooling of type K, 

m = number of school types, 
rjj = rate of return to training of type j, 
T-jj(t) = equivalent years of training of type j at time t, 
n = number of training types, and 
I(t) = proportion of time in training at time t.* 

Since much training occurs via learning by doing and is not directly ob- 
servable, the standard assumption is that such training declines linearly with 
experience, and hence accumulated training can be represented by a quadratic 
function of experience. Since different types of experience may have differ- 
ent degrees of relevance to the current job, we respecify the equation 

l"Y i( t) - a + b'X (t) ♦ ^ r sk S ik (t) ♦ ^ (c^^t) ♦ d^t)) + 
n' 

jil r T j T ij (t) + 1n t 1 ' 1 ^)] + "l^J 

where En is years of experience of type 1 and ci and di are functions of 
the rates of return of the unobserved training, initial human capital, and the 
parameters of the training time function, and there are still n* types of 
directly observab.e training. The investment time I(t) is not directly ob- 
served and here will be accounted for in two ways; (1) if it is a declining 
function of experience, it will ue represented by E^ and E^, hence 
changing their coefficients somewhat; and (2) a dummy for having changed jobs 
in the past year will capture any first-year deviations from the assumed 
linearity of investment time. 



*This specification assumes that nonpecuniary returns are a constant propor- 
tion of total returns accruing to the individual. 
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Observable training is generally not measured in equivalent years, and 
thus, to the extent that the amount of training is not directly measurable the 
resulting estimated rate of return will be weighted by the average amount of 
training, hence a dummy variable representing a month-long training course 
will have a much smaller estimated rate of return than that for a year of 
schooling, even if the two types of investments are equally skill -producing 
per unit of time. 

In addition, this specification assumes a constant rate of return to 
training over individuals and over time, in contrast to some of the implica- 
tions of the screening, shirking, and implicit contract literature. However, 
by interacting training with variables like education and experience we can 
allow for variations in rates of return and make comments on the reasons for 
those variations. 

Estimation Results 

The estimates of returns to training and other results will be presented 
in increasing degrees of detail about the type of training. Following those 
will be an examination of the interaction effects of training with formal 
schooling and experience, as well as a breakdown of returns to training for 10 
major occupational groups. In all cases, the dependent variable is the 
natural logarithm of weekly earnings reported in the survey week. 

Table 5-30 presents a full set of regression coefficients for three spec- 
ifications: one with individual characteristics but not training variable, 
for comparison purposes, one with individual characteristics and basic train- 
ing variables, and one which adds occupation and industry variables as well. 

Focusing on the training variables first, we see that in model 2, those 
reporting having needed skills to qualify for their job had earnings 16.0 
percent higher than those who did not, whereas those reporting having taken 
training to improve their skills while at their current job have earnings 
12.9 percent higher than those who did not. However, there is some reduncancy 
in their effects, as those reporting both tyoes of training had earnings only 
22.2 percent higher than those who reported neither. The inclusion of occupa- 
tion and industry dummy variables in model 3 reduces the qualifying training 
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TABLE 5-30 

Log Earnings Regression Coeff icier ts 
with Simple Training Effects 

(t-statistics in parentheses) 



Variable 



Node! 1 



Intercept 
Hale 
White 
Hispanic 
Harried 
Never married 
Household head 
6ovt. sector 
Veteran 
Inside SHSA 
Female household 
head 

Schooling 
I years, 1-8 
I years, 9-12 
I years, 13-16 
I years, 17-18 
* years, 19* 
Completed grade 

school 
Completed hiqh 

school 
Completed college 

Experience 

Occupational exper.. 
Occupational exper. 
Firm experience. 
Firm experience 
Occupational exper. 

within firm 
Occupational Axper. 

within firm 
Switched occupation 

within firm 
Other experience^ 
Other experience 
Other exp. - female 
Changed jobs 

past year 
Occup. & industry 
Qualifying training 
Skill improvement 

training 
Training 

interaction 

R 2 



(absent) 



Hodel r 



4.946 


(68.3) 


4.911 


.141 


(7.68) 


.163 


.080 


(6.53) 


.064 


-.092 


(-5.02) 


-.079 


.073 


(4.54) 


.067 


-.0*6 


(-3.86) 


-.060 


.213 


(12.0) 


.194 


.000 


(0.02) 


-.020 


.051 


(4.23) 


.047 


.106 


(12.9) 


.103 


-.069 


(-2.65) 


-.059 



-.031 


(-2.65) 


-.031 


.040 


(3.10) 


.034 


.067 


(10.4) 


.051 


.109 


(6.94) 


.093 


.042 


(1.79) 


.043 


.125 


(2.42) 


.119 


.039 


(1.29) 


.035 


-.014 


(-0.56) 


-.00043 


.0187 


(10.5) 


.0153 


-.00047 


(-6.98) 


-.00037 


.0421 


(12.6) 


.0381 


-.00101 


(-7.77* 


-.00087 


.0268 


(16.3) 


.0255 


-.00058 


(-10.0) 


-.00054 


-.012 


(-0.79) 


-.012 


.0065 


(5 6) 


.0068 


-.00023 


(-6.91) 


-.00021 


-.0024 


(-2.74) 


-.0023 


-.076 


(-4.89) 


-.069 



.4133 



(69.0) 
(9.04) 
(5.27) 

(-4.39) 
(4.26) 

(-3.58) 

(11.1) 
(-1.88) 
(3.98) 
(12.7) 
(-2.35) 



(-2.64) 
(2.69) 
(7.95) 
(6.02) 
(1.87) 
(2.34) 

(1.18) 



(8.66) 
(-5.54) 

(11.6) 
(-6.85) 

(15.7) 



(-0.79) 

(5.4A) 
(-6.63) 
(-4.51) 
(-4.51) 

(absent) 
.160 (14.9) 
.129 (9.10) 

.067 (-3.86; 
.4348 



Hodel 3 



5.062 
.141 
.034 

-.055 
.0b0 

-.058 
.151 

-.002 
.030 
.091 

-.038 



.030 
.029 
.035 
.093 
.053 
.107 



(69.9) 
(8.00) 
(3.03) 

(-3.23) 
(3.38) 

(-3.72) 
(9.21) 

(-0.17) 
(2.69) 
(11.9) 

(-1.42) 



(-2.76) 
(2.51) 
(5.81) 
(6.26) 
(2.46) 
(2.26) 



.029 (1.04) 
-.023 (-0.99) 

.0157 (9.51) 

-.00038 (-6.07) 

.0305 (9.93) 

-.00069 (-5.80) 

.0226 (14.8) 

.00049 (-9.18) 

.0194 (-1.38) 

.0048 (4.17) 

.00015 (-4.99) 

.0014 (-1.73) 

.053 (-3.68) 

(present) 
.105 (10.2) 
.088 (6.61) 

.035 (-2.17) 
.5115 
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effect to 10.5 percent, the skill improvement training effect to 8.8 percent, 
and the combined effect to 15.8 percent. The higher estimates without the job 
characteristic variables is due to the general correlation of training with 
higher paying occupations, so the training variables pick up this higher pay, 
even though it may not be due to training. On the other hand, the occupation 
variables may pick up differences in type and intensity of training, so that 
without further detail in the training variables it is difficult to say which 
model more truly represents the average training effect. 

Before moving on to models with more precise training variables, it is 
interesting to note how inclusion of training affects other variables in the 
model. Bev.g male has a larger effect on earnings when training is accounted 
for, because more females have training, but this change disappears when oc- 
cupation and industry are included. Most other demographic variables have a 
smaller effect when training is included because they are positively corre- 
lated with training. High school-, college-, and master-level education 
effects drop somewhat when training is included, although not as much as one 
might expect given that qualifying training includes job-relevant schooling. 
This leads to the conclusion that much of the schooling effect on earnings is 
due to its production of qeneral human capital or its correlation with abil- 
ity. It is also interesting that although the earnings effects of high school 
and college fall when job variables are included, the effect of post-graduate 
work stays constant o~ rises. Finally, experience effects fall slightly when 
training variables are included, possibly implying that returns to experience 
are greater for those with training. More will be said about this later. 

Tables 5-31 and 5-32 present estimated training effects on log earnings 
for more detailed levels of training, when all other explanatory variables in- 
cluded in model 3 are present. The first row and column are the direct train- 
ing effects, whereas the rest of the table displays interactions between two 
types of training. The largest returns are to skill improvement schooling ^ 
(10.4 percent) and formal company training (10.8 percent) while on the job. 

* i 

Next at 9.8 percent and 9.7 percent are qualifying formal training and infor- 
mal CUT, respectively. Those who reported informal OJT or other training on 
the job also had significantly higher earnings. Two-thirds of the interaction 
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TABLE 5-31 



LOG EARNINbS REGRESSION COEFFICIENTS FOR TYPES OF TRAINING 
WITH BETWEEN-TYPE INTERACTIONS 

(t-statistics in parentheses) 



Skill Improvement Training" 



Qual ifying 
Training 


Intercept 


Schooling 


Formal 

Company 
Training 


Informal 
OJT 


Other 


Intercept 




.104 


.108 


,046 


.069 






(4.67) 


(5.75) 


(3.16) 


(1.91) 


Schooling 


.063 


-.032 


.003 


-.008 


-.032 




(4.55) 


(-1.32) 


(0.14) 


(0.35) 


(-0.83) 


Formal Company 


.098 


-.041 


-.053 


.011 


-.044 


Training 


(5.14) 


(-1.25) 


(-1.97) 


(0.33) 


(-0.83) 


Informal OJT 


.097 


-.055 


-.029 


-0.64 


.019 




(8.39) 


(-2.20) 


(-1.24) 


(-2.97) 


(0.50) 


Armed Forces 


.048 


.028 


.078 


-.050 


-.027 




(1.20) 


(0.45) 


(1.40) 


(-0.81) 


(-0.33) 


Correspondence 


-.025 


.159 


-.045 


-.065 


.023 


Course 


(-0.27) 


(1.60) 


(-0.46) 


(-0.64) 


(0.22) 


Other 


.057 


-.086 


-.085 


.079 


-.105 




(1.52) 


(-1.13) 


(-1.15) 


(1.25) 


(-1.18) 



TABLE 5-32 
LOG EARNINGS REGRESSION COEFFICIENTS 
FOR WITHIN-TYPE TRAINING INTERACTIONS 

(t-statistics in parentheses) 







Skill 


Improvement Training 






Qual i ; y ing 
Training 


Schooling 


formal 

Company 
Training 


Informal 
OJT 


Corres. 
Course 


Armed 
Forces 


Other 


Schooling 




-.022 
(-0.72) 


.004 
(.013) 






-.027 
(-0.48) 


Formal Company 
Training 


-.021 
(-0.73) 




.008 
(0.27) 






.017 
(0.27) 


Informal OJT 


-.013 
(-0.68) 


.012 
(0.44) 








-.000 
(-0.01) 


Correspondence 
Course 


-.115 
(-2.14) 


-.009 
(-0.14) 


-.030 
(-0.61) 








Armed Forces 


-.178 
(-2.11) 


.107 
(1.10) 


-.053 
(-0.59) 


.031 
(0.28) 






Other 


-.004 
(-0.07) 


.053 
(0.70) 


-.112 
(-2.14) 


-.123 
(-0.90) 


.156 
(1.19) 
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effects were negative, and most significant were those between formal comDany 
training prior to and on the- job (-5,3 percent), informal OJT prior to and on 
the job (-6.4 percent), and qualifying informal OJT with skill improvement 
schooling (-5.5 percent). Many of tne other interactions, both negative and 
positive, are of similar sizes, but the effects are not statistically signifi- 
cant because of the small number of people reporting those combinations. In 
general, these results demonstrate that some skill training is important for 
higher earnings but that there is a decreasing marginal effect of added train- 
ing, especially when it is similar to that which one has already had. The 
smaller effects of the school training are due to the fact that general educa- 
tion has already been controlled for. 

Interactions within qualifying training types and skill improvement train- 
ing types are shewn in table 5-32, with the qualifying training interactions 
below the diagc.ial and the skill improvement interactions above the diagonal. 
These are from the same regression as the results in table 5-31, so together 
with those results, it should be possible to calculate the net training effect 
on earnings for an individual with any combination of training types (ignoring 
three-way interaction effects, and so forth). Within qualifying training 
types, the most significant interactions are between schooling and corres- 
pondence courses (-11.5 percent) or Armed Forces training (-17.8 percent) and 
between informal OJT and other training (-11.2 percent). None of the skill 
improvement interactions are either large or significant. 

Table 5-33 presents earnings effects of yet more detailed characteris- 
tics. Those receiving trairing through school or formal company programs gave 
information on features of the training, and variables representing those 
features were included in a log earnings equation that also controlled for all 
variables used in model 3, as well as the four other qualifying training cate- 
gories two other skill improvement training categories, and all interactions. 
Although many of the coefficients shown are not significant, reducing the 
number of variables and interactions in the regression to avoid multicol- 
linearity did not generally make a difference. 

Whet we find is that, among schooling types, only training at 4-year col- 
leges or more has a significantly higher payoff than equivalent non-job rele- 
vant schooling, and high school vocational programs are significantly worse. 
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TABLE 5-33 

;g earnings regresston coefficients for 
detailed training characteristics 

(t-statistics in parentheses) 



Variables 



Qua! ifying 



Qualifying 
Formal 



Skill 



3kTT1 
Improvement 



Improvement Formal 



Intercept 




— 


.094 


(2.01) 


— 




.102 


(3.04) 


High School 
Vocational 


-.047 


(-1.98) 






-.009 ( 


-0.13) 






Private Postsecondary 
Vocational 


.036 


(1.24) 


— ■ 


■ — 


.021 


(0.49) 






Public Postsecondary 
Vocational 


.047 


(1.53) 






- 033 ( 


-0 76) 






Junior or Community 
College or Techni- 
cal Institute 


-.006 


(-0.28) 






.010 


(0.32) 






4-year College 
or University 


.047 


(1.91) 






.011 


(0.35) 






Employer Paid 


-.014 


(-0.54) 






.050 


(2.33) 






CETA-Type Program 


-.051 


(-1.37) 


.015 


(0.23) 


.089 


(1.74) 


-.104 (-1.89) 


Length in Quarters 


.000 


(o.ri) 


.004 


(0.70) 


.001 


(0.26) 


-.011 


(-1.56) 


Completed 


.048 


(2.36) 


-.069 ( 


-1.58) 


.037 


(1.61) 


.011 


(0.37) 


Number of Courses 


.003 


(0.69) 


.005 


(1.06) 


.004 


(0.84) 


.002 


(0.53) 


Away from Job 






- .034 ( 


-1.46) 






.009 


(0.44) 


Apprenticeship 






.079 


(2.54) 






-.005 


(-0.11) 


By Current Employer 






.038 


(0.97) 










By Former Employer 






.066 


(1.50) 
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BEST COPY AVAILABLE 



This may be partly a sorting phenomenon but controlling for occupation and 
industry should have reduced this problem. For qualifying schooling, complet- 
ing the program has a significantly positive (4.8 percent) effect, being part 
of a CETA-type program has a negative but insignificant (-5.1 percent) effect, 
and no other features have large effects. For qualifying formal training, the 
basic effect is slightly smallf- than before (9.4 percent), but if it was a ap- 
prenticeship program, this effect is increased significantly by 7.9 percent. 
The return is also graater if the formal trailing was provided by a current or 
former employer and smaller if it was completed or was held awny from the job. 

For skill improvement schooling, the major positive features are em- 
ployer paid (5.t percent), CETA-type program (8.9 percent), and completion 
(3.7 percent). The direction of the employer-paid effect here is contrary to 
expectations in a usual trainiig model and is probably a selection effect-- 
employers encourage good employees to get more schooling. Fnr skill improve- 
ment formal training, the basic effect is still large (10.2 percent) but the 
apprenticeship effect is very small, which is not unusual since this training 
is rrost likely employer paid, and a selection effect is less likely here. In 
this case the PETA effect is la.ye enough (-10.4 percent) to erase the basic 
training effect- The opposite effects of the CETA variable in the skill im- 
provement ti dining categories are surprising. 

Table 5-34 shows further results for features of training at school. For 
each of the five types of school, dummy variables were created for five fea- 
tures of the schooling, which were used in log earnings regressions with all 
demographic, job characteristics, and training variables, including inter- 
actions. Unfortunately, here small sample sizes result in large standard er- 
rors and small t-stat istics. Few consistent patterns are discernible among 
these results. However, qualifying schooling at a 4-year college or univer- 
sity that is completed shows a significantly higher return then non-job- 
relevant schooling, unless the employer pays for it. Some of the CETA ef- 
fects are large enough to be significant, but the signs of the effects vary. 

Training effects for se v -race subgroups are shown in table 5-3b. It is 
notable that the qualifying schooling effect is very small for white females, 
most likely due to a difference in average type of schooling. The qualifying 
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TABLE 5-34 



LOG EARNINGS REGRESSION COEFFICIENTS FOR 
FEATURES OF TRAINING AT SCHOOL 

(t-statistics in parentheses) 







Private Post- 


Public Post- 










secondary 


seco.Jary 


Junior or 






High School 


Vocational 


Vocational 


Communi ty 


4-Year College 


Feature 


Program 


Program 


Program 


College 


or University 


Qualifying 












Training 












Employer 


.080 


.095 


.071 


008 




paid 


(0.98) 


(1.21) 


(0.91) 


(0.16) 


(-2.67) 


Compl eted 


.091 


- 046 


052 


061 






(1 .35) 


(-0.61) 


(0.54) 


fl 34) 


f 1 71) 


CETA-type 


- 093 


- 056 




- H7ft 
• u / 0 


n l ? 




f-0 961 




fO 22) 


f-i nfii 


f n ?m 


2-3 Quar- 


- OH 
• \j %j %j 


076 


- mn 


- nfin 

• u uu 


• UUO 


ters 


(-0.44) 


f 1 .04) 


(-0.34) 


f-0 91) 


f-0 12) 


4+ Quarters 


- 052 


1 6ft 


• UlH 


- n 1 6 


- • U jj 


Intercept 


(-0.75) 




(-0 .30) 


f-0 26) 


f-0 69) 


-.048 


.000 


035 


005 


• U DO 




(-0.69) 


(0.00) 


(0 39) 


fO 07) 


f i 941 


Skill Improve- 












ment Training 












Employer 


.026 


.079 


.069 


-.001 


,026 


paid 


(0.15) 


(1.01) 


(0.85) 


(-0.02) 


(0.85) 


Compl elGri 


-.015 


.008 


-.055 


.013 


.013 




(-0.54) 


(0.08) 


(-0. 3) 


(0.28) 


(0.38) 


CETA-type 


-.482 


-.229 


.361 


.167 


.057 




t-x.12) 


(-1.18) 


(2.43) 


f 1 .74) 


(0.75) 


2-3 quar- 


.066 


.057 


-.008 


.002 


.050 


ters 


(0.39) 


(0.59) 


(-0.09) 


(0.03) 


(1.21) 


4+ quarters 


.202 


.085 


.159 


-.073 


.032 


Intercept 


(1.07) 


(0.84) 


(1.17) 


(-1.43) 


(0.87) 


.042 


.006 


.001 


,074 


.023 




(0.22) 


(0.05) 


(0.01) 


(1.24) 


(0.47) 



ERIC 



262 



5-66 



schooling and formal company training returns are highest for minority males, 
but the informal OJT effect is smallest for the same group. Returns to other 
types of qualifying training are generally more variable and less significant 
because of small sample sizes. For skill improvement training types, returns 
to schooling are much higher for minority males, as are returns other train 
ing. The return to informal OJT is largest and only significant for white 
males, whereas returns to formal company training are similar for all groups 
but statistically significant only for the white groups. Overall, returns to 
training seem to be fairly similar across these groups, and reveal only a few 
major differences. 

Iraining and schooling . There are some training-schooling interaction 
effects that are yet to be discussed. One is that the length of job-relevant 
schooling at 4-year colleges or universities is not adequately measured by the 
questions asked, the highest category being 52 weeks or more. Hence, the esti 
mate reported is not a good measure of the returns to such schooling. The 
second problem is that those with greater ability may have higher returns to 
training, but the best available proxy for ability may be years of education. 
In an attempt to measure both of these phenomena, a log earnings regression 
containing all demographic, training (as in table 5-33) and job interaction 
variables, as well as the interaction pffe'tb shown in table 5-36, was run. 

Immediately, we see that the returns to the 4-years in college and the 
first 2 years of postgraduate work accrue whether the education is considered 
job-relevant or not (compare schooling intercepts to those in model 3 in table 
5-30, and note the only slightly smaller coefficients here). However, years 
of postmaster's work seem to pay off only if they are job-relevant and taken 
prior to the current job. Also, there is a large (9.6 percent) but not 
statistically significant effect of receiving university-level schooling while 
at the job that does not depend on the years of schooling involved, although 
it is negated if the work is at the postmaster's level. Since there are no 
part-time workers in the sample, the skill improvement students most likely 
went or are going to night school, and so, the large intercept may represent 
an "ambitious" or "hard worker" effect. 
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TABLE 5-35 



LOG EARNINGS REGRESSION COEFFICIENTS FOR 
TYPES OF TRAINING BY SEX AND RACE 

(t-statistics in parentheses) 



Feature 


White 
Males 


White 
Females 


Black/ 

Hispanic 

Males 


Black/ 

Hispanic 

Females 


Qualifying training 










Schooling 


.093 


.011 


.160 


.083 




(4.11) 


(0-.52) 


(2.95) 


(1.86) 


Forma 1 rnmnanv 


i n^ 


♦ Ubl 


1 "7 0 
.1/0 


.118 


training 


(3.93) 


(1.48) 


(2.45) 


( 1 .791 


Informal n.lT 


• 1 U D 


no? 


n £ r 


. 1UU 




(6.44) 


(4.50) 


f 1 .71) 


(? SSI 


Armpd Fnrrpc 

ni ihc u i ui Lei 


n aq 




.203 


- .224 




(1.04) 


(1 43) 


(1 82) 




r n rro c nnnri pn pp 


. U DO 


- • U /I 




.483 


course 


(-0.50) 


(-0 .32) 


(-1 51) 


f 1 17) 


Other 


0 79 




17 0 
. 1 I C 


T ~7 O 

.378 




(1 .46) 


(-1 .42) 


i 1 .43) 


(3 11) 


Skill Improvement Training 










Schooling 


.091 


.093 


.238 


.077 




(2.87) 


(2.42) 


(3.02) 


(0.87) 


Formal company 


.107 


,088 


.077 


.105 


training 


(4.11) 


(2.69) 


(1.05) 


(1.33) 


Informal OJT 


.079 


-.003 


.063 


.044 




(3.66) 


(-0.11) 


(1.40) 


(0.90) 


Other 


.0725 


.030 


.276 


.032 




(1.42) 


(0.48) 


(1.89) 


(0.21) 


N 


5096 


3508 


1039 


851 
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The coefficients in the lower right-hand corner of table 5-36 are qeneral 
education-training interactions and possibly a rudimentary indication of the 
effect of ability on training. Having controlled for more specific interac- 
tions, the significantly positive effect of the qualifying training-education 
variable suggests that either education enhances trainability , greater ability 
enhances the return to training, or those with more education receive more or 
better training in ways that are unmeasured here. 

Training and experience . Another feature of training is that the return 
may not be constant over one's lifetime.. This may be true for several rea- 
sons. Training may enhance the return to other forms of human capital, such 
as learning-by-doing or firm-specific human capital that accumulates with ex- 
perience. It is also possible that those who receive training are generally 
those with more ability who would naturally have earnings growth with experi- 
ence greater than those of less ability. Both of these factors would suggest 
positive training-experience interactions. On the other hand, qualifying 
training may be used as a screening device for employers. Those without 
qualifying training, being unproven, may receive lower earnings initially, 
with the promise of fast earnings growth if they prove themselves. A more 
detailed argument to this effect is given by Riley (1979), which suggests a 
flatter earnings profile for these with prior training if screening is a 
factor. For skill improvement training, the slope of the earnings profile 
ought to depend on the amount of general versus firm-specific training, with 
more general training resulting in lower initial earnings and a steeper 
slope. Factors such as on-the-job screening by training or self-selection 
incentives may also work to steepen the earnings profile. 

To examine these effects, the interactions of six types of training with 
experience in the same occupation at the same firm are entered in a log earn- 
ings regression including a complete set of other variables, the same as those 
used for the regression shewn 1 . table 5-33. The results are seen in table 
5-37. The significant results are that returns to qualifying formal company 
training fall .47 percent with each year of experience, whereas the returns to 
skill improvement Sw oling rise 0.48 percent with each year of experience. 
The first result strongly suggests a screening effect, where presence of such 
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TABLE 5-36 

LOG EARNINGS REGRESSION COEFFICIENTS FOR 
TRAINING- -EDUCATION INTERACTIONS 



(t-statistics in parentheses) 



Variable Intercept 


Years of 
Col lege 


Years of 
Master's 
Work 


Years of 
Doctoral 
Work 


Total Years 
of Education 


Intercept — 


.029 
(4.67) 


.087 
(3.96) 


.001 
(0.02) 




Qualifying Training -.022 
at 4-Year Col- (-0.31) 
lege or University 


.014 
(0.64) 


-.020 
(-0.66) 


.103 
(1.95) 




Skill Improvement .096 
Training at 4- (1.28) 
Year College 
or University 


-.025 
(-1.03) 


.005 
(0.15) 


-.102 
(-2.14) 




Qualifying Training 
of Any Type 








.0035 
(2.07) 


Skill Improvement — 
Training of Any Type 








.0027 
(1.49) 



TABLE 5-37 

LOG EARNINGS REGRESSION COEFFICIENTS FOR 
TRAINING-EXPERIENCE INTERACTIONS 

(t-statistics in parentheses) 



Training type 


Intercept 


Interaction 


Qualifying Schooling 




-.0011 (-0.90) 


Qualifying Formal Company Training 


.115 (2.46) 


-.0047 (-2.62) 


Qualifying Informal 0JT 


.096 (7.24) 


.0005 (0.42) 


Skill Improvement Schooling 




.0048 (2.92) 


Skill Improvement Formal 


.102 (2.98) 


.0002 (0.14) 


Company Training 






Skill Improvement Informal 0JT 


.056 (3.25) 


-.0019 (-1.27) 
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training gives the employer a strong indication of the skill level (especially 
since much of this training was provided by tne current employer while the 
employer was in a different position at the firm). The second result is 
consistent with standard human capital theory, in that training at school is 
primarily general training, so that the employee "pays" the costs during the 
training period in the firm of lower wages but reaps the benefits later on. 
The somewhat negative effect of the skill improvement informal OJT interaction 
suggests that a major portion but not all of this OJT is firm-specific train- 
ing "paid for" by the firm. It should be noted that the intercepts change 
(versus table 5-31 or 5-33) in the expected directions, i.e., upwards if the 
interaction effect is negative, and vice versa. 

Training a nd occupation . Here we examine whether returns to training dif- 
fer over some major occupational categories. Reasons for such variation would 
be unmeasured differences in guantity and guality of training, some differ- 
ences in the amount of screening necessary, and various institutional differ- 
ences across occupations. Table 5-38 presents estimates of returns to school- 
ing, formal company training and informal OJT for both qualifying and skill 
improvement training for 10 occupational categories. The qualifying training 
type coefficients are listed first, and the log earnings regression otherwise 
controls for all variables present in the regression for table 5-34, which in- 
cludes detail on schooling and formal company training and all interactions. 

There - no significant differ&nces in returns to qualifying schooling 
across occupauons, suggesting that the features of schooling exnlain most of 
the variation. Those in transportation and material movin service and 
farming, and forestry and fisheries have the highest return, to skill im- 
provement schooling, although not all are statistically significant due partly 
to small sample sizes. These results probably indicate significant 
heterogeneity within these occupations. 

Farming, transportation, sales, clerica.l and laborers all have returns 
to qualifying formal company training above 10 percent although not all are 
statistically significant. Managerment and excCU L ive and technical occupa- 
tions have the lowest returns here, both under 5.0 percent. For skill infor- 
mal formal company training, laborers, services, professional specialists, and 
precision craftsworkers have returns over 10 percent, whereas technicians, 
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TABLE 5-38 



LOG EARNINGS REGRESSION COEFFICIENTS FOR 
TRAI NI NG- -OCCUPATION INTERACTIONS 

(t-statistics in parentheses) 



Formal 

Company Informal 



Or cunat ion 


Intercept 


Schoo 


linn 
liny 


Training 




n it 


Managerial and 


,272 


(9.42) 


- 030 


( 
i 


-0.76) 


044 


(0.78) 


.143 


(5.81) 


Executive 






.047 




(1.07) 


.093 


(2.23) 


.070 


(2.15) 


Pr nf p<i <i i nn a 1 

n ui c)9 i uiiu i 


.248 


(6.62) 


-.025 


V 


_fi c 7 \ 

m \J mO 1 ) 


.085 


n 4n 


• UOo 




Specialty 






.021 




(0.48) 


.107 


(2.36) 


.011 


(0.30) 


Tpchn i r al 

1 W Ul III 1 \* U 1 


.194 


(4.35) 


- .056 


V 


-i oq\ 


.048 


(0.64) 




l 9 9f\\ 
( L • L O ) 








.003 




(0.05) 


.03b 


(0.61) 


.025 


(0.52) 


Salps 


.122 


(4.42) 


.009 






.120 


(2.05) 


1 9 "i 










.094 




1.58) 


.078 


(1.67) 


.101 


(2.95) 


Clerical 


.064 


(2.54) 


- .035 


(• 


■0.96) 


.105 


(1 .96) 


.094 


(4.59) 








.078 




,1.78) 


.081 


(2.01) 


.002 


(0.09) 


Service 


-.076 


(-2.90) 


.009 




[0.20) 


.090 


(1.55) 


.042 


(1.46) 








.171 




[3.10) 


.116 


(2.37) 


.110 


(3.24) 


Precision Produc- 


.113 


(4.31) 


-.019 


(■ 


■0.45) 


.082 


(1.54) 


.113 


(5.09) 


tion, Craft 






.073 




(1.41) 


.107 


(2.51) 


',3 


(-1.14) 


& Repairs 














Transportation & 


.060 


(2.04) 


.012 




(0.09) 


.116 


(1-38) 


.129 


(3.38) 


Material Moving 






.209 




[1.77) 


.015 


(0.21) 


.061 


(1.21) 


Farming, Forestry, 


-.021 ( 


-0.36) 


-.059 


(• 


■0.47) 


.317 


(1.69) 


.139 


(1.51) 


and Fisheries 






.155 




0.75) 


.041 


(0.28) 


.037 


(0.37) 


Laborers 


(excluded) 


-.057 




,0.97) 


.100 


(1.56) 


.060 


(2.36) 








.062 




0.84) 


.181 


(2.9C) 


.070 


(2.39) 



NOTE: Qualifying training—occupation interaction is listed first within category, 
then skill improvement training-occupation interaction is listed. 
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truck drivers, and farmers have returns under 5 percent. Since many features 
of formal training are controlled for, these differences must also reflect 
differences in specificity of training or heterogeneity. 

Most of the coefficients of qualifying informa 1 OJT are significantly 
positive, with managers, sales workers, precision crafts workers, truck 
drivers, and farmers being over 10 percent, suggesting either more hetero- 
geneity in ability or quantity of training or more generality of training in 
these occupations. Returns to skill improvement informal OJT are not so high 
on average, with only sales workers and the services having returns over 10 
percent and only two more significantly greater than 0. 

In general, the services, sales workers, transportation and material mov- 
ing workers, and farm workers had the highest returns to training, given that 
features of training were controlled for, whereas technicians had generally 
low returns* In all occupations, however, the return to one type of training 
or another was significantly positive. The occupations with the highest 
average returns (intercepts) also generally had the lowest returns to 
training. 

Conclusion . This examination of the efr^cts of training on earnings has 
found that the major categories of training (schooling, formal company train- 
ing, and informal OJT) have significantly positive effects on earnings. How- 
ever, among these, the returns to job-relevant schooling are lowest, especial- 
ly for predoctoral schooling and skill improvement schooling, suggesting that 
the return to job-relevant schooling is not that much greater than that for 
more general education. These general results are fairly consistent across 
sex-race subgroups, although black males have greater returns in some cate- 
gories. It also shows that returns to qualifying formal company training fall 
with experience, whereas returns to skill improvement schooling rise with 
experience. Finally, there are some significant differences in returns to 
training across major occupational groups. 
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6.0 IMPLICATIONS AND POLICY RECOMMENDATIONS 
John Bishop 



6.1 Reasons for Underinvestment in On-the-job Training 

From the point of view of public, policy, the most important conclusion 
frrxn the preceding analysis of on-the-job training is that from society's 
point of view, employers and employees unde r invest in general on-the-job 
training. 1 This occurs for four reasons: 

• The worker's discount rate (the rate at which the worker can bor- 
row and therefore trade off future consumption for current con- 
sumption) is considerably higher than the social discount rate 
(the interest rate on government bonds). This occurs because 
workers cannot borrow at reasonable interest rates to finance 
consumption while they invest In general OJT. 

• The tax rates faced by the worker when the returns to the invest- 
ment-are being received are typically higher than the tax rates 
when the costs are being incurred. 

t Other employers do not perceive accurately the quality of the 
general OJT received by the worker and, as a result, do not fully 
compensate the trained worker if he or she receives good training. 

9 If a minimim wage constraint is binding, the starting wage on a 
job will have to be higher than it would otherwise have been and 
this increases the cost of training and thus reduces its amount. 
A second impact of the minimum wage is that the rise in the start* 
ing wage is partially compensated by a fall in the wage rate in 
the posttraining period. This increases the quH rate, which in 
turn reduces the payoff to training and therefore the amount of 
traini no. 

Evidence supporting these conclusions is discussed in the following sections. 

High Borrowing Costs 

Because cf the fear of turnover, employers c re not willing to pay for 
general training that is visible and useful in other firms. Since the employ- 
er will not pay for general training, it will be offered only to those workers 
who pay for it by accepting a lower wage during the training period than could 
be obtained elsewhere. The more intensive the training, the greater the re- 
quired reduction in wages will be. M^ny workers are unwilling to accept a 
large reduction in their current standard of living, and, since they are un- 
able to borrow at reasonable interest rates, they forego the investments in 
general on-the-job training. The government recognized long ago that people 
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going to school needed access to low-interest, government-guaranteed loans. 
Workers investing in general on-the-job training have a similar need but are 
not eligible for such loans unless they happen to be part of a training 
program run by an accredited educational institution. 

The Progressive Income Tax 

Progressive income taxation tends to discourage investment in general on- 
the-job training. The worker's costs of investing in UJT is the lower w<-ge he 
or she must accept during the training period. These costs are expensed in 
the year they are incurred, so if all individuals pdic'. taxes every year and 
faced the same marginal tax rate every year, the tax system would have neutrai 
effects on OJT investment. However, investments in UJT are typically made at 
a time when the individual has no tax liability or a lower-than-normal margin- 
al tax rate and the benefits are received when earnings and marginal tax n ates 
are higher. As a result, the after-tax benefits of an OJT investment are re- 
duced more than the after-tax costs and this discourages such investments. 

Transmitting Information about a Worker's General Skills 

In the U.S. labor market^ hiring decision makers have a very difficult 
time assessing the quality of the general human capital obtained from on-the- 
job training. This fact increases turnover, lowers wages, and lowers produc- 
tivity. Since part <f the reason for getting general training is to improve 
the worker's marketability with other employers, not recognizing the b or .^fits 
of this training reduces the incentive to invest in general on-the-job train- 
ing. 2 Doing an especially good job of training employees will benefit the 
trained workers when they leave the firm only if the firm develops a reputa- 
tion for being a good trailer. 3 past experience with tt.e former employees 
of a firm s probably the primary ueterminant of a firm's reputation as a 
trainer. As a result, email firms, firms with very low rates of turnover, and 
fi is that are new In the community are likely tj be unknown quantities. 
Large firns that turn over a reasonable share of their trainees are likely to 
develop d reputation (good or bad) for the training that they provide. It is 
well known, for instance, that IBM and Gen* al Electric provide excellent 
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training to their newly recruited junior executives. This positive reputation 
helps their separating employees find better jobs, and this in turn helps the 
firm recruit the best possible candidates when it is hiring. Even though a 
good reputation as a trainer forces them to pay higher wages in the post- 
training period, most f irms have a strong interest in establishing such a re- 
putation. The armed forces are aware of this, and thus they * n ~rd millions of 
dollars advertising the quality and civilian usefulness of their training. 

The lack of full reward for improvements in general skills if one leaves 
one's current employer affects the incentives for the trainee to devote time 
and energy to learning general skills. The higher the worker's likelihood of 
leaving the firm, the lower is that worker's incentive to devote himself or 
herself to learning general (or specific) skills that are not immediately 
visible to other employers. This means that the underinvestment in general 
UJT is greatest for temporary and seasonal employees and for young people as a 
group. 

The poor quality of the information about a job candidate's general 
skills and the resulting underinvestment in general training (both on the job 
and in schools) is a major institutional flaw of U.S. labor markets. Formal 
systems for certifying the competencies gained through on-the-job training 
exist in the United States, but they have r,ot achieved the widespread usage 
they deserve. The apprenticeship systems of Switzerland, Austria, and Germany 
are probably the best examples in the world of a widespread and effective sys- 
tem of on-the-job training and ccupetency certification. One of the most im- 
oortant features of these apprenticeship systems is the requirement that the 
apprentice pass written and practical examinations in all the skills that are 
part of that occupation's curriculum. The master/teacher must arrange for the 
apprentices to receive instruction at another firm or at a special employer- 
run school if training cannot be provided in all the skills that ;,»cluaed 
in the curriculum. The examinations are set and scored by a local committee 
of masters (skilled workers) and employers so the quality of the training 
provided by the firm and the master is put to a public test. Passing this 
apprenticeship exam is of benefit not only to the trainee, it is important to 
the masters as well, for both their reputation amongst -heir peers and their 
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aoility to recruit high-quality apprentices depends upon it. As a result, 90 
pe~\ent of German apprentices remain at 1 employer for the full 3-year appren- 
ticeship period, and 90 percent of these pass their test (on the first or sec- 
ond try). The apprenticeship systems of the English-speaking nations are 
based on time served rather than competencies achieved end are considerably 
less successful in standardizing and upgrading the training that occurs. 

The examination at the end of the training process is the key to main- 
taining quality control. In the late 19th century, the Swiss educational/ 
training system went through a period of crisis and self-examination not vn- 
like that which 4 - jnrierway in the United States with the Nation at Risk 
report. The ution had to export to survive tut the quality of workmanship 
was low and deteriorating. The Swiss assigned blame to their apprenticeship 
system and proceded to reform by ending apprenticeship based on time served 
*r.ci instituting written and practical examinations set by local committees of 
employers and workers. The high sta'<dards of workmanship for which Swiss 
workers a. > renowned are not an inherent trait of national character but 
rather are the consequence of the institutions that teach, test, certify, and 
publicize this workmanship. 

The Effect of Minimum Wage on Employer Tra ini?^ 

A number of economists have argued that the minimum waye discourages on- 
the-job training of inexperienced ar" unskilled workers (Hashimoto 1982, 
Lei g» ton and Mincer 1981). The reasons for expecting the minimum wage to have 
this impact need explanation. 

Providing training to a new employee is costly. The new employee is not 
very productive at first, and other workers must take time away from tneir 
regular activities to give instruction to the new hire. Many of the skills 
that the new employee learns have application in other firms as well. To 
avoid losinq the worker to another firm, the employer that is providing the 
training must raise the wage as the trainee's productivity increases. Jobs 
that offer training and the prospect of future wage increases are more attrac- 
tive than those that do not. The competition for these jobs will enable em- 
ployers offering general training to obtain workers at lower wage rates. 



Minimum wage legislation, however, prevents wage rates from falling belc 
the legislated monetary figure. Lacking the ability to get new employees to 
pay a major share of the costs of general trai* g (by accepting a low wage 
during the training period), employers will adopt, production technologies that 
minimize the skill requirements of the job. The evolution of the diner and 
the small, family-operated restaurant into franchised fast food operations us- 
ing specially designed machines and prepackaged food is an example of how this 
is accomplished. By reducing the skills required to do the job, the employer 
shortens the time it takes for new employees to reach maximum productivity. 
The^same people may have the job but they are taught less, and what is taught 
is useful only in that firm— not elsewhere. Opportunities for promotion are 
minimal and wage increases are small or nonexistent. 

Although the theoretical case for the proposition th the minimum wage 
discourager OJT is strong, very little evidence of such an effect has been 
presented. Direct measures of OJT have not been available. Efforts to test 
this hypothesis have had to use indirect methods that have not yielded 
conclusive results (Hashimoto 198LJ. 

If the minimum wage does effect investment in UJT, Us effect will be 
visible in the jobs whose starting wages are at or below the minimum. Many of 
these jobs will have had to be redesigned to minimize training time and the- 
development of general skills. This possibility was tested in an analysis of 
19b0 data on training obtained in the first wave of the National Employer 
survey (Bishop 1982). This survey contains two measures of input? into 
on-the-job training—the time spent training the employee by management and 
the time spent by co-workers--and one measure of training output— the reported 
change in productivity of the worker. These measures make possible a more 
direct test of the impact of the minimum wage on OJT than has been possible 
previously. At the time of the first-wava interview in 1980 v the minimum wage 
was $3.10 an hour. The new hire about whom the wage rate and productivity 
questions were asked was hired in either 1979 or 1978 when the minimum wage 
was $2.90 ? •' $2.65 respectively. Dummies were defined for wage rates 1ess 
than $2.'5, w^ge rates between $2.75 and $3.05, wage rates between $3.05 and 
$3.15 : ind wage rates between $3.15 and $3.50. It was hypothesized that the 
first three of these dummies would have a negative impact on time spent in 
training and on productivity growth. The hypothesis implied a curvilinear 
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relationship where, aiding job requirements and worker credentials constant, 
jobs offering the least amount of training would be those paying at or below 
the minimum wage and those paying very high wage rates. 

The empirical results are presented in table 6.1. As hypothesized, the 
continuous measure of the wage rates had a negative coefficipnt in all 3 
equations, 2 of which were statistically significant at the 0.05 level on a 
one-tail test. All the coefficients on the dummies capturing the effect of 
the minimum wage were negative as hypothesized. Four of the 8 coefficients 
were statistically significant at the 0.025 level on a one-tail test. They 
imply that jobs paying $3.10 an hour offered 3.3 fewer hours of training by 
management (a reduction of about 15 percent) and 4.5 fewer hours of train- 
ing by co-workers (a reduction of about 30 percent). The growth of the pro- 
u ~tivity index is 2 points lower (a reduction of about 15 percent). 



TABLE 6.1 

IMPACT OF THE MINIMUM WAGE ON 
ON-THE-JOB TRAINING 





Training by 


Training 






Management 


by Peers 




Variable 


during 


during 






1st month 


1st month 


Change of 




(hours) 


(hours) 


Productivity Index 


Wage LT $2.75 


-8.44 (2.26) 


-5.44 (2.65) 


-4.14 (2.70) 


Wage $2.75 - $3.05 


-2.99 (2.19) 


-2.66 (1 .34) 


-2.89 (1.96) 


Wage $3.05 - $3.15 


-3.33 (1.34) 


-4.52 (3.72) 


-2.18 (2.43) 


Wage $3.15 - $3.50 


-1.43 (1.33) 


- .10 ( .80) 


-1.47 (1.64) 


Wage Rate 


- .64 (1.94) 


- .37 (1.24) 


- .36 (1.64) 



NOTE' Other variables included in the model were the sex, age, education, and 
^ - " ious relevant work experience of the new hire, establishment size, unioni- 
zation, percent white collar, percent crafts, dummies for industry and subsidy 
program, average wage rate in the community, and a long list of job descrip- 
tors based on the job's DOT code. The productivity change regression had ad- 
ditional controls for tenure on the job. See chapter 8 of Bishop (19«2) for a 
complete description of the data and models. 



6-6 

277 



The hypothesis that the minimum wage reduces training was also tested us- 
ing 1982 data on training investments and productivity growth, both the wage 
of workers with 2 years of tenure ana a dummy for that wage being at or be- 
low the legal minimum were added to models predicting the logarithm of the 
typical new hire's training intensity during the first 3 months of employ- 
ment and the increase in productivity between the first 2 weeks and the end of 
the second year for the typical new employee. The models estimated had a 
complete set of controls for occupation, industry, and other characteristics 
of the firm. The results of these regressions are presented in table 6.2. In 
the training intensity equation, the coefficient on the dummy for the minimum 
wage is negative and highly significant. The results imply that when the min- 
imum wage constraint is binding it reduces training intensity by 25 percent. 

Productivity growth is lower as well. Coefficients on the minimum wage 
dummy are negative in both of two alternative specifications (an -solute 
growth of productivity specification and a logarithmic growth model), and it 
is significantly negative in the absolute change model. The magnitudes of the 
estimated impacts of the minimun wage are similar in both specifications. The 
results imply that because it lowers training binding minimum wage constraint 
is associated with lower productivity at the time of the interview by about 5 
percent and reduces the growth of productivity by 12-17 percent. 

Evidence of Underinvestment from the High Rates of Return to OJT 

If tnere is underinvestment in general OJT, we would expect to find pri- 
vate rates of return to UJT to be very high. The studies that ha^e estimated 
the return to OJT investments by workers find that rates of return are very 
high. For instance, after adjusting for inflation, the real rate of return to 
OJT investments by the worker was 12.6 percent per year for those who went to 
college and 19 percent for those who aid not attend college (Rosen 1982). 
These rates of return are considerably higher than the real rates of return of 
about 4 percent on corporate bonds and of about 5 percent for schooling. Some 
estimate the rates of return to be even higher (Mincer 1974). 
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TABLE 6.2 



THE DETERMINANTS OF THE TRAINING OF THF TYPICAL NEW HIRE 







Productivity Growth 




Intensity of 








Train I ng 


Absol ute 


Proport Ion ate 


Variable 


First 3 Months 


Change 


Change 



Job Char ^terlstlcs 














Wage Is at minimum wage 


-.278*** 


(2.8) 


-4.21** 


(2.1) 


-.047 


(.9) 


Wage after 2 years on the Job 


.015 


(1.-5) 


• 11 


(.5) 


.014** 


(2.4) 


Importance of vocational education 


.349*** 


(6.3) 


• 80 


(.4) 


.015 


(.3) 


Specific vocational preparation 


-.020 


( .8) 


.57 


( 1 .2) 


.026* 


( 1.9) 


General educat lonal requ I rements 


.073 


(1.2) 


.38 


( 3 ) 


-.01 5 


( .5 ) 


C ler Jca* 


.302*** 






l? 0) 

\ L m\J f 


CifA 


f i i ) 


5 a 1 as 




(A ? 1 


A f\A 


\ I . O } 


. J J 1 


\ J • U ) 


Ra+a 1 1 tnl a<; 

l\U lull 90 1 w9 


-.318** 


(2.0 ) 


-7.81 ** 


C? A) 


- ?R1*** 


(3 A\ 


P r of as s lonal 

1 1 w 1 W 9 9 1 w MU 1 


.121 




1 s 
. i j 




ni fs 

• U 1 D 




maiiayCT joi 


-024 


(.2) 


— 1 1 A 






t A \ 


Service 


.106 


(1.1) 


-2.07 


(1 .0) 


-.046 


(.9) 


Crafts 


.054 


(.5) 


-3.97** 


(2.0) 


-.130** 


(2.5) 


Proportion craft or white collar 


.423*** 


(4.1 ) 


8.42*** 


(4.0) 


.266*** 


(4.9) 


Log cost of machine 


.054*** 


(3.0) 


.21 


(.6) 


.016* 


(1.7) 


Hours per week 


.019*** 


(5.5) 


.03 


(.4) 


.001 


(.7) 


Temporary Job 


-.293*** 


(3.7) 


-3.71** 


i2.3) 


-.096** 


(2.3) 


Trainee Characteristics 














Proportion under 25 


.374*** 


(3.5) 


4.59** 


<2 A ) 


. 1 48*** 


(2.6) 


Proportion union 


-.184 


(1.6) 


-5.63 


(2.5 ) 


-.136** 


(2.3) 


Employer Characteristics 














Log estab i 1 shment emp 1 oyment 


-.210*** 


(2.7) 


-3.45** 


(2.2) 


-.074* 


(1.8) 


Log employment squared 


.034*** 


(3.1) 


.79*** 


(3.6) 


.017*** 


(2.9) 


Log ratio f Irm/establ Ishment 


.046** 


(2.0) 


- .10 


U2) 


-.001 


(.1 ) 


emp 1 oyment 














Employee growth during 1981 


-.192 


(1,1) 


1.82 


(.5) 


.054 


(.6) 


Employee growth during 1981 


.448* (1.69) 


-5.61 


(1.0) 


-.131 


(.9) 


J f positive 














Market Characteristics 














Log alter employers using 


-.050*** 


(?.8) 


- .39 


(1.6) 


-.017* 


(1.9) 


same ski 1 Is 














Log labor market size 


.036 


(1.6) 


~ .48 


(1.0) 


•002 


(.2) 


Standard error or estimate 


1.185 




24 




.623 


R squared 


.155 




.084 




.090 





NOTE: The models also contained dummies for Industry (construction-mining manufacturing, 
transportations-utilities, finance-services), the local unemployment rate, the growth 
rate of employment ,J>e labor market, and the proportion white collar. T-stat<stlcs 
are In parentheses tc the right of the coefficient* 

*** Indicates that the estimate !s significant at the 1 percent level (two-sided) t 
** Indicates that the estlm.te Is significant at the 5 percent level (two-sided) , 
* Indicates that the estimate Is significant at the 10 percent level (two-sided). 
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Our data also support a conclusion that total rates of return (combining 
both worker and employer benefits and costs) to UJT in the first few months of 
employment are extremely high. The employers interviewed in the 1)82 survey 
report that new hires are 32 percent more productive on average in the 3d- 
1 2th week of employment than in the first 2 weeks. Since the training that 
produces this dramatic increase in productivity is occurring over the course 
of only 2 months, the calculated costs of this training are not likely to 
exceed 2 months of output from the new worker. If so, the average rate 
return to this training exceeds 100 percent. Employers also reported that 
over tne course of the next 21 months (up to the worker's second anniversary 
at the firm) productivity typically increases another 26 percent. Avenge 
rates of return on the training investments that oroduce this productivity 
gain are many times higher than the real rates of return to corporate bonds 
and schooling. 

6 . 2 Polic ies to Encourage On-t h e-job Training 

The primary justification for public control and subsidy of schooling and 
public involvement in other forms of education and training is the fact that 
the individual who gets the education and training receives only part of its 
benefits. When deciding on the type and amount of education and training to 
undertake and how hard to study while at school, most individuals are taking 
only private benefits into account. The p^v ate benefits of an educational 
experience are many: the enjoyment derived from being a stuent or pleasing 
mom and dad, the higher after-tax income, the prestige and consumption bene- 
fits of having an education (or a job that requires heavy on-the-job train- 
ing), the private benefits cf improved health, and so forth. These private 
benefits account for only part of the total benefits to society of education 
and training, however. People who have received more or better education and 
training or who achieved more during the experience oenefit others in society 
by paying higher taxes, by making discoveries or artistic contributions that 
benefit others in the society, by eeing more likely to give time and money to 
charity, by being less likely to experience long periods of hospitali7ation 
that are paid fo* by insurance or government, and in many other ways ("aveman 
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and Wolfe 1983). Economists call social benefits such as these "spillovers" 
or "externalities." Private decisions will lead to an insufficient quantity 
and insufficient quality of education and training and insufficient achieve- 
ment by students, unless public agencies intervene and partially subsidize the 
cost or add to the rewards. The appropriate amount of public subsidy is 
closely related to the size of the spillover or externality benefits of educa- 
tion and training (Hartman 1973; Mundel 1973). 

Evidence has been presented in this study that on-the-job training pro- 
duces spillover benefits just as schooling does. When an individual receives 
extensive, high-quality on-the-job training, they also benefit others in the 
society by paying higher taxes, by being less likely to require welfare an'l 
unemployment insurance, by being more likely to make scientific and technolog- 
ical advances, and by being more productive on their jcb (and not being com- 
pensated Tor it). In addition, labor market distortions, such as the minimum 
wage, lack of access to loans, and lack of certification of 3JT, cause indi- 
viduals and firms to c\r >se less OJT and lower quality OJT than is desirable 
from society's point of view. Clearly, there is a need for tne government to 
promote increases in on-t.ie-job training. 

How might government induce firms and workers to increase investments in 
general on-the-job training? Since the returns to training cannot be distin- 
guished administratively from other labor earnings anu profits, lowering the 
rates of taxation on these returns is not a feasible policy option. Policies 
that promote general on-the-job training either rer.ove arti f icial barriers or 
subsidize the costs of the investment. Seven policy options are reviewed in 
this section: 

• Lower turnover. 

• Improve current systems of certifying tne qjalit, of on-the-job 
training. 

• Allow jobs that offer considerable general training to pay waqe 
rates below the legal minimum. 

• Make workers who are undergoing a significant amount of jeneral 
on-the-job training eligible for low-interest guari;n"?ed student 
loans. 

• Encourage public educational insti t'Jtio'i* to provide training at 
the work site that is customized to '.^,e needs ot th^ parti c J ar 
empl oyer. 
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• Subsidize a firm's training expenditures aDove a certain 
threshold, 

• Subsidize the training of workers be.ny prepared for certain 
critical shortage occupations. 

Lowering Turnover 

If rates of turnover were lower, the rate of return to both general and 
specific training would rise and the amount of such investments would in- 
crease. Particular efforts should be made to lower turnover in jobs that of- 
fer considerable training. This can be done by being more careful in hiring 
selections and by designing compensation schemes that induce people with low 
quit propensities to seek the job in the first place. The analysis of the 
time and care employers invest in making and selecting new employees found 
that they are more careful when filling jobs that offer or require consider- 
able on-tfce-job training. When OJT was considerable and job security provi- 
sions substantial, more people were interviewed, references were more likely 
to be checked, and more time was spent per applicant. Nevertheless the total 
amount of time spent making hiring selections—about 10 hours per position 
filled— is very low ana the crucial interview stage has been provan to have 
very low validity. 

Hiring selections would be improved if less emphasis were placed on the 
interview and more emphasis placed on aptitude tests and job knowledge tests 
that examine the individual's prior knowledge of the occupation. Tests of 
general mental ability such as tne GATB, ASVAB, and the SAT are highly valid 
predictors of both success ir on-the-job training and later job performance. 
The primary reason these tests are such good predictors of job performance is 
that they measure the capacity and speed of learning new things. Job knowl- 
edge tests should also be used to make hiring selections botn because they are 
good predictors of job performance and because they can be used to identify 
trie skills ana competencies the job candidate already has, so that the firm's 
training does not repeat material already known. Another approach to making 
better hiring selections is developing referral relationships with vocational 
teachers at local high schools, technical institutes, and colleges and giving 
preference to young people coming directly from a school experience over young 
workers who have been out of :chool a while and have been hopping from job to 
job. 
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Another way to reduce turnover is to design incentives into the job that 
(1) induce those who have high quit propensities to look elsewhere and (2) 
make it attractive to stay with the firm. This can be accomplished by setting 
lower wage rat s in the training period and protnisiny rapid increases in com- 
pensation and greater job security as the worker becomes more productive. De- 
spite the fact that during the training period new hires are often less than 
naif as productive as experienced workers, the entry wage in n.any Amen can 
jobs is not far below the top wage for that job. The starting wage for ap- 
prentices in Switzerland and Germany is almost always less than half and some- 
times less than one-fifth of the wage that will be received after the 3-year 
training period is completed. Their apprenticeship training is much broader 
and more thorough than trainino typically received by U.S. workers. New 
employees at Japanese firms also receive a much more comprehensive and well- 
rounded training. They start at a low wage but their wages increase rapidly 
with tenure at the firm. The U.S. labor market would be more efficient and 
total investments in OJT would be greater if firms competed for new hires by 
advertising the training that will be offered and the high wage rates that can 
be had in the future rather than by offering high wage rates for entry-level 
jobs. 

Certification of On-Job-Trai ning Accomplishments 

Incentives to offer more and better OJT would be strengthen if employ- 
ers advertised the training opportunities available at their firm, discussed 
the training to be received with the new hire on the first day, and awarded 
certificates for completion of ,onnal training programs or achieving compe- 
tence in a specific line of work through informal OJT. Such a system would 
probably result in both the supervisor and the employee taking the training 
function much more seriously. The certificate and tU recognition it signi- 
fied would be a source cf pride to the worker and his family. The certifi- 
cates would also signal to other employers what has been learned on the job 
and improve the worker's marketability if he or she should leave the firm. 4 
The amount and quality of OJT would be better recognized by the labor market, 
resulting in oetter matches and more effective vise of people's skills and 
stronger incentives to provide broader and higher quality training. 
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An industry wide system with common standards across firms would, of 
course, be the preferred way of certifying training experiences. Trade asso- 
ciations in banking and construction and a variety of other industries have 
sponsored the development ar.d dissemination of competency tests that are ne- 
cessary tr create a truly uniform system of certification. Competency tests 
have also been developed by the National Occupational Competency Testing In- 



stitute, American Institutes for Research, and Departments of Education in 
Florida and Ohio (Chalupsky, Phillip-Jones, and Danoff 1981). Although most 
of these 4 have been designed for certifying the vocational training 
provided by schools, they could be adapted for use in certifying apprentice- 
ships and other forms of on-the-job training. The federal government could 
encourage the development of these competency certification schemes by award- 
ing development contracts to trade associations. The highlv developed systems 
of competency certification in Germany, Austria, and Switzerland that are 
administered by joint employer- union boards are examples e f what is possible 
m the right setting. 

Exemptions from the Minimum Wage 

The minimiro wage reduces on-the-job training in certain jobs. Exemption 
of jobs that offer considerable general on-the-job training would remove a 
barrier to greater OJT. At present jobs and internships that are part of an 
occupational training program run by an educational institution can be exempt- 
ed from the minimum wage and often pay no wages for up to a year. This exemp- 
tion should be extended to apprenticeships and other jobs that offer consid- 
erable training. Eliminating the minimum wage, however, might not end or 
dramatically reduce the underinvestment in general OJT, for the minimum wage 
is probably a binding constraint for only a small minority of jobs. 

Low-Interest Loans for General OJT 

Since lack of access to loans at reasor^ble interest rates is one of the 
most important reasons for worker underinvestment in OJT, solving this problem 
would automatically stimulate investment in general OJT. If there were an ad- 
ministratively practical way of defining populations of workers who are heavi- 
ly investing in general OJT, such individuals could be made eligible for guar- 
anteed student loans. The need for loans is greatest when training period 
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wages are ■;• f.remely low, so it would probably be desirable to limit eligibil- 
ity to training slots or jobs which pay the minimum wage or less. To elimi- 
nate from eligibility the millions of secondary labor market jobs that provide 
little or no training, there would also probably be a requirement that the 
training prepare the individual for a job that paid at least 50 or 100 percent 
more than the minimum wage. At the completion of trainina the trainee would 
have to receive a certificate attesting to the skills acquired. Although such 
rules would limit the number of eligible jobs, there would also probably have 
to be a requirement that some minimum proportion of training period be spent 
in a training activity. This would require that some employers be audited 
regarding the actual time employees spent in training. 

Customized Training 

Since general OJT typically gets nixed together with specific OJT and 
both occur simultaneously with actual production, the primary difficulty in 
promoting general OJT is finding a practical way of measuring it . One way to 
promote on-the-job skill training without having to solve the measurement 
problem is for community colleges (or some other public agency) to establish 
cooperative training ventures with specific locc^ employers in which teachers 
on the college's payroll or trainers contracted by the public agency provide 
training that meets that employee's specifications but is also useful at other 
firms. Many states and localities now offer this kind of aid to companies 
that open or expand plants in the community. The purpose of these cooperative 
efforts is not just to subsidize and promote on-the-job training. Proponents 
of customized training contend it serves as an inducement for new high-tech 
companies to locate in the state and as an aid to local firms struggling to 
keep u r ) with f ast-changi ng technology (New York State Educ -ion Department 
1984). Another benefit of customized training is that the involvement of an 
educational institution facilitates the award of credentials that will make 
the skills gained more visible to other employers. 

Publicly subsidized institutions are becoming increasingly important pro- 
viders of sicill training that is customized to a particular employees needs. 
Not clear, however, is whether publicly controlled institutions are always the 
best provider of such training and whether, lacking the public subsidy, they 
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would be effective competitors in this market. Often the best provider of 
specific types of customized training will be a private technical college or 
institute, ai. individual, a community-based organization, or anotner firm 
(e.g., the maker of equipment that is being installed at a firm). If these 
alternative providers are to be given a chance, the public funds set aside for 
customized training should be administered by a public agency that can select 
the best local provider and contract for the training in an expeditious man- 
ner. The responsibility for administering such a program could be assigned to 
the state department of education, as in New York; to the JTPA private 
industry councils; or to some other ad hoc agency. 

Cooperative arrangements of this type are desirable, but they will pro- 
bably not become general enough to solve the general problem of underinvest- 
ment in UJT. Cooperative arrangements will probably never account for a large 
share of on-the-job training for two reasons: limited budgets and the high 
costs of customizing the training to the employers needs, and difficulties 
inherent in determining who is to provide the training and how costs an; to be 
shared. If customized traininy is to be attractive to firms, these costs- 
staff time, paperwork, and delay--must be kept to a minimum. New York State 
has demonstrated that it is possible to negotiate and contract for training 
quickly and at low cost. Nevertheless, when a firm has the option of using 
its own staff <o training, these costs will loan large and probably result 
in most firms choosing to do their own training. 

Although the adoption of all five of the previously mentioned proposals 
would, in all probability, significantly increase UJT, each one addresses only 
one cause of the general problem of underinvestment. A more direct attack on 
the underinvestment prolan through a direct subsidy of UJT necessitates a 
practical administrative mechanism for defining what is to be subsidized. The 
problem of mea c urement is a difficult one but it can be solved and two practi- 
cal proposals for subsidizing on-the-job training are presented. The first of 
the proposals is a marginal subsidy of the firm's training expenditures. The 
second proposal is a subsidy of on-the-job training in certain critical short- 
age skills. 
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Marginal Training Subsidy 

A marginal training subsidy (MTS) would offer a partial subsidy of a 
firm's training expenditures above a threshold level. The rate of subsidy or 
tax credit would be set between 10 and 33 percent. The training costs that 
would be eligible for subsidy would include payments to industry training 
funds, tuition reimbursements for job-related training, contributions of mate- 
rials or staff time to vocational-technical institutions, the budgeted costs 
of the firm's formal training of new and continuing employees, and certain 
costs for informal training cf new and upgraded employees. 5 Although the 
measurement of the rosts of informal training is difficult, it must be at- 
tempted if choices between formal and informal training are not to be dis- 
torted. 6 The subsidizing costs of informal training would be limited to 
trainee time and trainer time during the first year of employment or during * 
the fi rst* J months before or after a major promotion and change in job respon- 
sibility. If the training is formal, certain additional expenses— books and 
materials, rental of teaching machines and equipment or office space dedicated 
entirely to training, and payments to training vendors—would be eligible for 
subsidy. Formal trailing would be subsidized regardless of length of tenure 
or whether the worker received a promotion. 

Participating companies with more than 1UU employees would be required to 
have a training advisory committee with worker representation. At the outset 
of the training the trainee would have to be given a written description of 
the purposes and nature of the training. At the conclusion of the training 
program or the firm's fiscal year, the employer would be required to award 
each trainee a certificate describing the number of hours of formal or infor- 
mal training, skills taught and the competence achieved. 

The threshold that must be exceeded before a subsidy or tax credit would 
be paid would be equal to 10 percent of the firm's or establishment's wage 
payments to employees with less than 1 year of tenure at the firm plus 1.5 
percent of wage payments to all other employees. The threshold is higher for 
firms with many new ^oloyees because (1) new employees tend to receive more 
training than continuing employees, and (2) the costs of informal training are 
subsidized only during the first year on the job and for a short period after 
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a promotion, A subsidy above a threshold has some important advantages over 
an obligation to spend a minimum amount on training (as currently in operation 
in France): 

• Firms that are big trainers (and therefore probably efficient 
trainers) of skilled workers would always face an incentive to 
expand thei r training. 

• In France, where there is an obligation to spend 1 percent, of 
wage bill on training, the great majority of employees work at 
firms that exceed their obligation to spend, so at the margin, 
there is nu public encouragement of additional training for the 
majority of French workers. A subsidy above a threshold avoids 
this problem. 

• Paper work is reduced because most firms would not apply for a 
subsidy in most years. Year-to-year variations in training 
expenditures are likely to be large at small firms. Such firms 
would most likely spend above the threshold only in years in 
which there is a major expansion of employment or the irstalla- 
tion^of new equipment. 

• Employers who feel that the administrative burdens of the 
suDSidy are too higii are free not to participate. 

All employers—profit making, nonprofit, and governmental—should be 
eligible for the marginal training subsidy if their training expenditures ex- 
ceed the threshold defined for their organization. 7 in order for incentive 
effects to be maximized, employers must feel they are assured a larger subsiay 
payment if they increase their training investment. Together thesp two con- 
siderations imply that the MTS should be administered as a subsidy entitle- 
ment, as a tax credit against a broad-based tax on tne firm's wage bill like 
Federal Unei;pl oyment Insurance Tax or social security tax, or as a tax credit 
against income taxes that can be sold to other firnis 8 The MTS would be 
financed either out of general revenue or a special training tax on the »vaje 
Dill of all employers. In order to give firms time to set up the accounting 
procedures to record training expenditures, it would be phased in ac least a 
year after the legislation is passed. 

The MTS has a number of important advantages: 

• The social benefits of on-the-job training are probably just as 
large as the social benefits of occupational ly specific training 
provided by schools. The MTS would create an incentive for 
firms and workers to generate more of such beretits and would 
reduce currently prevailing distortions of the choice between 
t. h ese two modes of providing occupational ly specific training. 
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t Since the employer pays 67-90 percent of the cost of 
training, there is always an incentive to be efficient. 

• The choice of which jobs to train for and how to do the training 
is made by the employer, not by a school or government official 
or the trainee. The employer is the person best able to project 
the firm's future need for skilled workers and to select the 
best method of training for those skills. 

t The certificates awarded at the end would probably be a source 
of pride for employees. By signalling to other employers what 
had been learned, the certificates would improve the trainees' 
marketability. 

t The inclusion of the costs of informal training in the defini- 
tion of subsidizable training expenses is fair-io-small business 
and reduces the tendency of the subsicty to distort choices 
between formal and informal training. Al tough the MTS is not 
directly targeted to the unemployed dislocated worker, it will 
nevertheless reduce unemployment. The MTS reduces unenploy ment 
in two ways: 



- It encourages firms to hire and train new workers and to 
retrain rather than lay off workers whose skills are 
becoming obsolete. 

- It encourages the firm to expand the supply of skilled 
workers rather than engage in a bidding war for the limited 
supply of already trained workers, thus producing an 
acceleration of inflation. 

• The MTS should discourage turnover. A firm with high rates of 
turnover will have a higher threshold and will as a result 
receive a smaller subsidy payment. 

The MTS has as its objective expansion and intensification of on-the-job 
training. Only 2 small reforms of current practice are proposed—setting up 
training advisory committees at firms with more than 100 employees and pro- 
viding trainees with a certificate describing the training that has been re- 
ceived. 9 All the really important decisio.is--who is to be trained, what is 
to be taught, and how it is to be taught--are made by the employer and to a 
lesser extent by the worker. Workers influence these decisions by bidding for 
jobs that require training, by selecting an employer who provides the desired 
training, and by the commitment that is given to learning the material that is 
presented. 

Employers and workers probably invest over alOO billion of time and re- 
sources in formal and informal on-the-job training each year. Consequently, 
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covering all employers and all Kinds of training means costs can be kept down 
only if the subsidy rate is set relatively low, tne definition of subsidizeole 
exoenditure is restrictive, and the threshold is set relatively high. 

A Critical Skills Training Incentive (CSTI) 

Ar. alternative approach to promoting more private investment in on-tne- 
job training is to target certain critical occupations that are experiencing 
severe shortages. A subsidy wou'd be offered for training newly hired and 
transferred employees in a few seized occupations. 

Selecting skills for which to provide '-raining incentive , Legislation 
would restrict the subsidy to a limited number of industries that currently 
export a major share of their output or c r e service firms that provide 
specialized high-tech services. * u To be eligible for a training subsidy, an 
occupation or skill would have to involve considerable initial on-the-job 
training, be required at many firms, and ^e in shortage. The determination of 
whether an occupation is in shortage would be based on current data on changes 
in relative wage rates, changes in vacancy rates or newspaper advertising if 
available, and recent and projected growth ot demand for the skill.lj- The 
Department of Labor would be given a fixed budget and would select a limited 
number of skilled jobs for which training subsidies would be available. 

Unce an occupation had been selected as a potential candidate for subsidy 
the Secretary of Labor would appoint an industry-labor committee to make re- 
commendations regarding the definition or the critical skill, the competencies 
that a trained individual would be expected to have, and possible mechanisms 
to ensure that subsidized trainees achieve these standards. The Department of 
Labor would do a small survey of the costs of training and the length of the 
training period that would serve as a basis for calculations for median train- 
ing cost. 12 The Secretary of Labor woulc" be empowered to make competency 
certification (under the auspices of a multiemployer or union umbrella organi- 
zation) a part of the mechanism for defining eligibility for a critical skills 
training subsidy. ^ 
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Administration of the training incentive . Application for a subsidy ot a 
particular trainee must be made within 1 week of the start of the training 
ntmn 1 week of the date of beginning work in the case of a new hire). 14 
The requirement of immediate apuhcation for the training subsidy hrs three 
purposes: (1) the firm is forcev ie aware of the subsidy when it begins 
the training, whicn maximizes the tidy's incentive effect; (2) it allows 
the Department of Labor to monitor continuously the number of trainees its 
program has stimulated and to project future costs and the fulfillment ot its 
goals; and (3) Tor the firm, it locks in the terms and conditions ot subsidy 
that prevailed at the date training was commenced. If the Department of Labor 
determines that more or less training is being undertaken than was needed or 
budgeted, it has the right without advance notice to restrict or liberalize 
the definition of subsidizable jobs skills, lower or raise the training cost 
allowance, or ena that occupations eligibility. Changes in rules would apply 
to all training programs begun l week or more after *he announcement of the 
" n .anye. 

There would be no limit to the number of trainees for which an employer 
could be subsidized, and the firm would not have to obtain advance agreement 
from the department as to this number. The employer would only have to cer- 
tify (1) that the training provided resulted in the worker's attaining the 
critical skill, and (2) that the trainees did not have that skill prior to the 
training. This certification would be audited on a random basis. 15 Wo ers 
who complete training would be awarded a certificate attesting to the ski Ms 
they nave achieved. 

The CSTI has a number of attractive features: 

• It is limited in scope to occupations in critical shortage. 

• Great flexibility is given to program administrators. (This is 
essential because the CSTI is a new concept and it must respond 
quickly to the changing needs of the economy.) 

• Workers who complete training are awarded a certificate that de- 
scribes the skills they have gained. 

t The firm always faces a marginal incentive to expand it f . training 
of targeted skills. It does not have to get prior au eement from 
Department of Labor about how many people to train .'an admimstrj- 
tive hassle tnat would be a major barrier to participation). 

• The firm is given an incentive to retain the workers *fc trains. 
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• Despite the almost "entitl ement" nature of the training subsidy, 
its total cost is capped by the monitoring of usaye and Department 
of Labor ability to lower subsidy amounts and tighten eligibility. 

• A sunset provision automatically ?nds a skill's eligibility for 
subsidy . 

• Costs could be further reduced by requiring that fi r ms already em- 
ploying people in the targeted skilled occupations exceed a given 
level of training before being eligible for subsidy. It could be 
assumed tiat in the normal course of events such firms would have 
to replace 10 percent of their stock of workers with the targeted 
skills anyway. The subsidy could be paid for trainees above this 
threshold. 

t The firm's administrative costs are kept low. The firm does rot 
have to calculate and report how much it is spendiny on training. 

§ Eligibility for subsidy is a function of an output—the number of 
people trained for certain specific jobs--not a « .asure of input. 
This creates a strong incentive to be as efficient a:, possible in 
doing the traim ng. 

The Critical Skills Training Incentive has some important drawbacks, 
however. Its success depends upon the wisdom and timeliness of the selection 
of skills for which training subsidy is provided. Experience with federally 
funded graduate fellowships should remind us how difficult it is for govern- 
ment to forecast future demand for a specific skill and implement decisions to 
extend or withdraw training subsidies in a timely manner. Graduate fellow- 
ships were originally targeted to a few shortage fields thought to be critical 
to national defense. However, other fields campaigned to be included and new 
programs were started until almost every field of study was included in at 
least one agency's fellowship program. The numDer of fellowships expanded 
even after the shortages of Ph.D.s in the field turned into a surplus. 1 he 
CSTI has features--the sunset provision, great administrative flexibility, and 
a fixed budget—that are intended to prevent a recurrence of the poor timing 
that characterized the graduate fellowships programs. There is always the 
possibility, however, that the projections ot future demand will be wrong or 
that politics will result in the wrong occupations being selected and that the 
selective nature of the training incentive would increase rather than decrease 
market distortions. For this reason, the M.TS seems to be the preferred mech- 
anism tor promoting on-the-job- trai m ng. 
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1. If the interest rates facing employers are higher than the social dis- 
count rate, there will also be underinvestment in specific training. The de- 
gree of undennvestemnt in specific training is considerably smaller than the 
underinvestment in general training. 

2. Lack of information about the quality of general OJT received can in- 
crease investment in general OJT only under the very unlikely circumstances of 
very high retention ratas and large differentials between the rates at which 
employers and employees trade off present bef ore-tax income for future before- 
tax income. Under these circumstances the employer's desire to invest in 
general training may be stronger than the worker's desire. Because the wage 
will have to be increased by an equivalent amount, employers cannot benefit 
from (and therefore do not pay for) general training that is visible to other 
employers. Consequently, as such training becomes more visible to other 
employers, the calculus that determines the amount of training shifts to give 
greater weight to the very high discount rates faced by the worker, possibly 
reducing investment in general training. The condition that would have to r.e 
sati sfied^ Is that the retention rate would have to be equal to or greater than 
the re^io of the firm and worker discount rates. Even if the worker were to 
face yearly interest rates that were double the firm's rate (e.g., 30 percent 
rather than 15 percent), the retention rate would have to be above 85 percent. 
Retention rates for the first year at a job are seldom above 50 percent and 
average yearly retention rates for all employees new and old seldom exceed 85 
percent. Yearly retention rates of employees who have been at the firm for 
many years may exceed 85 percent, but these more mature workers will typically 
have better access to capital markets than younger workers and face a tax 
regime that is neutral co OJT. 

3. Well-trained employees who leave the firm that provided the training may 
benefit if their new employer eventually learns of their greater-than-antici- 
pated productivity and makes later adjustments to the wage or bases a promo- 
tion on it. In the model just analyzed, high renegotiation costs prevent such 
adjustments from occurring at the first employer. I. a third period were add- 
ed tu the model and retention in the second job modeled the same assumption of 
high ^negotiation costs, it would prevent the worker from benefiting from 
beUer-than-expected training in the second job. If one were to relax the as- 
sumption that posttraining wage rates are prespecified and analyze a multi- 
period model, the size of the distortion to training investment decisions 
would be reduced, but it would not disappear. Productivity is measured with 
error so one could never expect the new employer to perceive the full value of 
the worker's greater-than-ant" 5 ci pated training. Furthermore, other employees 
remain ignorant of greater-than-antici pated productivity. To all intents and 
purposes this greater productivity is specific to the firm, so the worker will 
only receive a small share of this greater productivity in higher wage rates. 

4. Such a change clearly makes the worker better off. General training 
woul^ be recognized better and new equilibrium would result with higher wages 
aftt-r training and lower wages during training. The firm would ue able to 
lower the starting wage by enough to ensure that it benefitted as well. 
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b. To ensure that only traimny gets subsidized and not vacations or motiva- 
tional sales meetings, subsidi zabl e expenditures might be defined to exclude: 
(1 ) travel to a remote site otner than the company's national or the appropri- 
ate regional headquarters; (2) housing and food expenses ot more than $10U a 
day; (3) costs of training nonempl oyees , part-time enployees working less than 
bO hours a month, or employees for whom riore than 5U percent of compensation 
comes from commi ssi ons; and (4) payments to speakers or presenters of a train- 
ing session of more than $100 or $200 per contact hour, whichever is higher. 
The costs of developing a training package or system for use in training one's 
own staff would be an allowable expense. 

b. A trainee would be considered tu be engaged in formal or informal train- 
ing if he or she is receiving group instruction, being instructed by a compu- 
ter, reading manuals or instruction booklets, watching others do the work, or 
being shown the work. A trainer's, supervisor's, or co-worker's time would 
considered to be engaged in a training activity only if 10G percent of the 
trainer's attention is devoted to the draining purpose. If any output is pro- 
duced during a training activity, it would have to be c;iven to the trainee, 
discarded, or given away. The following tests could be used to define a pro- 
motion for purposes of calculating subsidi zable training expenses: there 
would have to be a new job title, noticeably different job duties, a wage Mi- 
crease of at least 6 percent above the standard seniority or cost of living 
increment, and the individual could not have held that particular job before. 
In order for new employee training to be subsidi zabl e, it wou ] d have to be as- 
sociated with a wage increase by the end of that year of at least 10 percent 
over and above the rise in the cost of living, 

7. To <nsure that employers who receive an MTS subsidy were aware of the 
program at the time, it might influence their behavior if it could be required 
that the employees make a preliminary application before July 1 of the calen- 
dar year for which a subsidy is sought. 

8. If the MTS is a subsidy, subsidy payments would be taxable income. If 
the MTS is a tax credit, the firm would have to reduce its reported social se- 
curity or FUTA tax payments by the amount of the tax credit. 

9. To the extent that the accounting rules used to distinguish training ac- 
tivities from production activities affect the way training is conducted, this 
is an unfortunate unintended consequence of the necessity of defining a dollar 
quantity of training expenditure for each firm. 

10. Examples might be communications, machinery, instruments, chemicals, 
pharmaceuticals, electronics, computer service, and R&D laboratories. 

11. For a skill to be eligible, both recent and projected rates of growth 
would have to be hi»jh. Projections of future growth should be based on a 
methodoloay tliat can be updated on a quarterly basis and that uses contempora- 
neous market signals (such as current or forward prices of the industry's pro- 
duct, new orders, or current industry sales or anployment) to project future 
employment. The methodology must be capable of giving timely warning of in- 
dustry turnarounds like the one that occurred in 1981 in oil drilling and ex- 
ploration. A projection of rapid growth would be sufficient on its own (in 
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the absence of high past rates of growth) only if tne evidence is particularly 
strong (e.g., Congressional passage of obligational authority for a huge 
multiyear contract). Where classroom training at schools or colleges sub- 
stitutes for OJT^ information on the number of graduates of such programs 
(recent and projected) would have to be compared to growth of demand. 

12. The survey would not be very costly and would not take long, once a 
sample of employers who have trained such workers was obtained. Although 
visits to escdbiishments by specialized staff would be the preferred mechan- 
ism, it could be done ever the phone. A telephone interview approach to 
measuring on-the-job training costs for specific jobs has been developed by 
the National Center for Research in Vocational Education and implemented by 
the Gallup Organiza- tion at a cost of less than $75 per interview. The 
training costs that would be measured by this survey would include— 

• payments to outside vendors such as a training institution, 

• depreciation on machinery devoted 100 percent to training, 

• time of specialized training personnel that is spent in contact 
with the trainee or preparing lessons, 

• tune of supervisors or co-workers spent niving formal or informal 
training to the nonworker aoove a 40 hour minimum, and 

• time of the trainee tnat is spent in a formal or informal train- 
ing activity that is not directly proauctive. 

The survey would also serve as a basis for developing an operational defini- 
tion of the job or skill for which training subsidies would be provided and of 
the levels of the skills. The results of the survey would be reviewed by DOL 
staff and the industry labor committee. DOL staff would make a formal recom- 
mendation to the Secretary that the advisory committee could endorse or take 
exception to as it wished. Training costs allowed in future years would be 
indexed to the economy's average hourly wage, so the survey would only need to 
be done once. 

13. Systems for competency certification currently exist in construction, 
telecommunications, banking, and a variety of other industries. Ir some in- 
dustries and occupations, an existing system(s) could be adopted M as is" or 
modified; in other industries and occupations, a new system would have to be 
developed. Since an occupation is eligible for a ;ritical skills training 
subsidy for only a limited period, a judgement would have to be made as to 
whether the benefits of competency certification would c/tweigh the inevitaole 
costs and delays that such a requirement would impose. In addition, in cer- 
tain f st-changing fields codifying what must be learned ^n this way might not 
be desirable. There would be an expectation that the organization sponsoring 
the competency certification would continue the service after the end of the 
period of the occupation's eligibility. Conditioning the CSTI on the exis- 
tence of competency certification would tend to encourage industry groups 
seekin designation of one of their job or skills as a critical skill to 
create _ certification Drocess for that job. 

14. The application form could be quite simple, requiring only the name and 
social secruity number of the trainee, employer ID number, the training estab- 
lishment's name and address, the firm's name and address, the skill for which 
training is being provided, the trainee's wage, and a description of the job 
(including its wage) for which he or she is being trained. 
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lb. An advance opinion as to the eligibility of a proposed training program 
(binding on UOL) would be available to employers who request it. The calcu- 
lated amount of subsidy would be paid in equal semiannual installments over 
the training period that has been established for that skill. If the worker 
is anployed at the firm for less than the full training period, the subsidy 
payment would be prorationed for the period he or she was at the firm. The 
payments would be taxable income. Training establishments would submit sem- 
annual bills to DDL for the subsidy payments due to it. The payment would be 
made to the training establishment (even when that establishment is part of a 
mul tiestabl 1 shment fi.-m) because auditing would be carried out at the estab- 
lisnment level and because the payment then shows up in the right place in 
multiestaM ishment firms with divisional protit centers. 
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